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ADDRESS BY THE PRESIDENT, PERCY H. EVANS 


The President of the American Institute of Actuaries is expected 
to open each meeting with an address. This is a serious responsi- 
bility, but it is considerably lightened by the fact that he does not 
have to submit his remarks in advance to the Committee on Papers, 
and as the presidential addresses are not discussed, he avoids the 
embarrassment of having his mistakes gently but firmly pointed 
out from the floor. 

Our program presents an unusually large number of original 
papers, besides discussion of three valuable contributions from the 
Joint Meeting last November and informal discussion on three 
interesting topics. Because of this very full program, we shall have 
no time to waste, and I wish to assure you that if I had consulted 
my own preferences instead of established precedent, I would not 
take your time with an address. However, in submission to the 
force of precedent, I have prepared an address on a subject which 
I hope will be of interest to you. 

Before proceeding with my subject, please allow me at this time 
to express my gratitude for the willing help and co-operation I have 
had during the past year from all of the officers, the Board of Gov- 
ernors, the various committees, and the membership of the Insti- 
tute. I do not wish to single out particular officers or committees; 
each and every one has earned my personal gratitude as well as 
that of the Institute; but I do think it is proper that you should 
realize and appreciate that a very heavy burden falls on the Secre- 
tary, the Editor, and the Examination Committee. Their work has 


I 
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been done promptly and efficiently. They are entitled to special 
consideration, and one of the ways in which we can give evidence 
of our appreciation is by returning prompt answers to their com- 
munication in connection with the matters on which they may have 
occasion to address the membership. 

Happiness has been well defined as the “feeling of continuous 
progress in the pursuit of a desirable object.” There is serious 
danger in satisfaction with results; nevertheless, I think we have 
good reason for being pleased with the progress of the American 
Institute of Actuaries in the realization of its functions. Without 
going into other details, I think its progress in all functions is well 
indicated by its growth in its educational activity as reflected in the 
examinations. In rg21 there were 153 papers written with 89 passes; 
in 1922, 179 papers with 93 passes; in 1923, 298 papers with 164 
passes; in 1924, 357 papers with 178 passes; and for the examina- 
tions last April, 455 papers with 231 passes. 

Now with some embarrassment in appropriating precious min- 
utes from our printed program, I will pass to the address I have 
written. 


THE TREND OF MORTALITY 


There are few subjects that excite popular interest more readily 
than the span of human life. The least significant table printed in 
life insurance ratebooks is the “Expectation of Life,” yet the lay- 
man who examines one of these manuals will always stop at that 
page and read the tabulated “expectation” at his own age. This 
very natural and human interest in the remaining period of vital 
existence is responsible for the success of propaganda based on 
statements of alleged statistical results which are often absurd 
exaggerations. I have somewhere seen a statement made with the 
appearance of an established fact that in consequence of some social 
activity or other the span of life has within a very short period been 
increased twelve years. It is not at all uncommon to read state- 
ments, based on an increase in the average after-lifetime at birth, 
made as if the increase applied at the average age. 

Between the popular interest in vital statistics and the special 
interest of biometricians there are many other interests. The trend 
of mortality in the general population should be of particular inter- 
est to life insurance actuaries from its bearing on the cost of insur- 
ance. The Record of the American Institute and the Transactions of 
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the Actuarial Society contain studies of the trend of interest rates 
which, if not particularly conclusive, are at least most interesting. 
What I have to say is in no sense a study of future mortality rates 
but merely a suggestion that the subject is quite as important and 
worthy of study as the trend of interest rates. Such studies might 
at least serve to correct erroneous popular notions of what is hap- 
pening to the span of life in consequence of the various forces at 
work. 

Probably the actuary of any company who has placed on his 
desk a digest of the results of successive mortality investigations 
covering a long period of time will find reason for being impressed 
by the changes in the mortality rates. Table I is a digest such as 
J have in mind, covering a number of successive issue groups: 


TABLE I 
Menprco-ActuaRIAL TABLE AMERICAN MEN TABLE 
IssvES ; 5 

First After Aggre- First After Aggre- | Exposed during 
5 Years|5 Years} gate 5 Years| 5 Years| gate First Policy Year 
1885-1890........ 05.7 07-7 OAT Mersin scm iors ee moles cesar $ 202,544,600 
LSOI—LBOS =. oc ew 86.4 96.0 A AN hee ca Aes mca | sexi sharmss 236,709,500 
1806-1900........ HAD Q1.2 BOR Oe lta euteontal eee ciore.a ts! |caraeaons © 288,665,000 
TOOL =EOOS ae vere an 76.3 80.9 79.0 84.2 76.4 4Q).2 389,019,000 
EQOO=IOTO® 5.-..02.2 68.0 78.0 70.9 Vistas 74.3 74.9 562,830,400 
ESS5=BOON en ae 80.5 92.3 89.3 89.0 87.3 87.7 $1,116,938, 100 
EOSSH-LOTO~ 25 ce 76.3 QI .4 86.5 84.3 86.5 85.8 1,679,768, 500 
IQO6-I9I5|....... Excluding “flu” and war eee 70.5 78.8 $1,161,405,400 
TQOCO-LOLS |<... a0 + losses 71.8 68.0 COGS |santee mats monsters 


It is scarcely necessary to mention the fact that life insurance 
experience can give no exact value to forces operating on popula- 
tion vitality, not only because the lives are selected, but because the 
selection has been more or less different at different times. A medi- 
cally selected group does not cease to be select at the end of five or 
any other number of years. However, the exclusion of the early 
policy years does minimize the effects of selection and uncover, to 
some extent, the effect, if any, of improvements in medical, sani- 
tary, and hygienic science, or rather the popular knowledge and 
employment of such improvements in everyday life. 

Table II, shows for three large groups the mortality experience 
by attained ages after the fifth policy year by the American Men 
(ultimate) Table. 
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The exclusion of death losses of $3,709,800 from the 1g06—-15 
groups, covering all the deaths during 1918, rg19, and 1920 from 
influenza, pneumonia, and military or naval causes, resulted in a 
reduction of the rate from 79.5 to 68 per cent. This ratio is doubt- 
less considerably less than the result would have been if the pandem- 
ic and the war had not occurred. It is certain that the ratio for this 
group would have been higher than the experience during 1924, 
and possibly as high as 72 per cent. 

The variations in selection at different times, whether resulting 
from company policy or efficiency, cannot be compensated. In the 


TABLE II 

: , Issues, 1885— Issues, 1906-15, Exp. toAnn., Issues, 1899- 

Attained dees 995, Exp. to |“ y92o (lex. Flu and War) pS 
DO Aree ore at ae 6253 3 2g 65.9 60 
SOX es lec oats once ae 98.4 118.4 60.8 64 
BORSA a ria aire) aca hege One TOViv7, 61.4 59 
Pi seeela cn orice Mada aoe 88.9 OBe2 68.4 92 
AOmAA Pater neice ile 86.9 76.3 64.3 52 
ADAG suet ds oeeatar 2% 85.2 Wt 69.7 73 
Ome ist Ne acarnctacta bine oe 87.8 76.9 yar: iss) 
Istria ater 6 Soares pic 86.1 Tee 70.5 68 
OOO Arye ete radia tease 84.0 65.8 61.9 76 
OSHO0 mane cas ee 92.0 70.4 68.9 74 
V On A aerate arexe ere erten: 89.8 TOO: 108.7 88 
TBH Ome cou as erekis ch cee GO. Oop || Panes tances co cartes ct geariceees 83 
SO ae er tes EOD ard settee re nareanren | aaeeaay Oey ICO OO go 
Total 87.3 79.5 68.0 69 


selection of these particular groups there was little if any change in 
company policy during the period covered, but there was, without 
doubt, considerable improvement in efficiency. Improvement in the 
system of inspections may be mentioned. Also the group issued 
1906-15 had the benefit of blood-pressure reports beginning in a 
limited way in November, 1906, until at the end of 1912 some go 
per cent of the applications contained a blood-pressure reading. 
However interesting these results may be at any time, and espe- 
cially when American companies are giving so much attention to 
insurance without medical examination, it seems clear that the 
figures do little more than suggest that during the past forty years 
there has been an improvement in general mortality rates which has 
supplemented the medical selection of life insurance risks. Of course 
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the answer to the question, certainly the best answer and probably 
the only possible answer, is to be found in the work of our own Dr. 
J. W. Glover in constructing the United States Life tables from the 
census returns. These tables show the following expectations: 


TABLE III 
Unitep Srates Lire TaBies 


Complete Expectation 


1890 IQOI IgIo I9g20 
Ase ORS. RS. 

Mass. Males | wyite Males | White Males | White Males 
SN Menke Bin Sse sy! 56.88 58. 62 
Vp Shap oRree eine 50. 60 53-03 53-85 55-34 
Ber cen nae aa 40.82 48.85 49.506 51.02 
iy fte, Gack OR See 42.82 44.57 45.18 46.71 
DOAN ead erates: 39.30 40.71 HATES We) 42.69 
DEAE Cee ote 30.02 37.06 pc Ba 38.77 
32 ree eee ee eee 32.72 33-43 33-33 34.93 
OU eta voces 29.38 29.87 29.01 Sie 2 
Hla ets teas IEE Ae Me 26.03 20. 33 25.99 Yh BP 
ATR SSS oe as 22.09 22.82 22.40 2350 
(eke. ote tee pene 19.44 19.40 19.02 19.91 
See eek onie ts Hane 16.42 16.16 Seay) 16.51 
Orem a temo we TSO: ree yy i275 13.38 
OV eect recta ne 10. 80 10.48 IO. 25 10. 56 
ROME nie meet erence 8.42 ise alu TOs 8.17 
Thi lop nt a 6.41 6.09 6.04 6.17 
ODER ee nan rr 4.76 4.54 4.506 Ass 
‘Si fetches cea ie oe Bee Fo so 3.49 Bren 
Os ia eon 2.19 B., Soll 270 2006 


Considerable discussion ensued when it was found that the 
census of 1910 showed a decrease in the expectation at the older 
ages where degenerative diseases make their appearance. Life in- 
surance results had not shown evidence of increase in such ailments. 
However, when the results of the 1920 census became available, the 
fear that modern conditions of life were causing an increase in such 
diseases was quieted. The results of the 1920 census are of course 
very satisfactory, but it seems to me that we are unduly optimistic 
if we expect the next census returns to show a marked increase 
over 1920, because I believe the 1920 expectations were favorably 
influenced by the influenza epidemic. The census report says that 
the lack of an improvement in mortality rates in adult years was 
due to the influenza epidemics of rorg and 1920. Life insurance 
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experience indicates that the peak of the pandemic occurred in the 
last quarter of 1918. The United States Life expectations were 
based on the death of r919 and 1920. It is not unreasonable to 
expect that the lives which survived the worst of the influenza in 
1918 might show an increased expectation, though of course not so 
great as if the disease had not been prevalent from January to April, 
ro1g, and during February and March, 1920. 

As I have said, the trend of mortality appears to be quite as im- 
portant as the trend of interest rates to the actuaries of life insur- 
ance companies. The attempt of Messrs. Elderton and Oakley, in 
The Mortality of Annuitants, 1900-1920, to forecast the rates likely 


TABLE IV 


Age aa, Dublin 
DOW hth eee cae T ee 50.53 49.82 
Ror ayy tent int Aa me 41.90 41.06 
AOR Seat nee eae 33000 32.40 
S Olena s See ie aeee 24.74 24.08 
OO, ae sete ae eerie Tin 22 16.01 
hei cco Soe thar rp ee Bk II.10 Omry 
BOL dike sense at ae 6.62 5 20 
OOwideuae eee ae 3.70 B03 
nolo Neetct Mao gt RNS (A/D 1.85 


to prevail in future has a special importance in the case of non- 
participating annuities, but such studies are also of importance to 
life insurance. The vital statistics of Massachusetts indicate an in- 
crease in the expectation at birth from forty years in 1855 to fifty- 
five years in 1920. Dr. Dublin has constructed a hypothetical table 
of limiting expectations which he believes to be reasonable, based 
on the United States Life Table of 1910. I am unable to see any- 
thing unreasonable in his assumptions. He increases the expectation 
at birth to sixty-five years. At age twenty his figure is 49.82 years 
as compared with 45.93 by the American Men (ultimate) Table, 
with 16.01 at age sixty as compared with 14.29. I have already given 
a life insurance experience showing mortality about 70 per cent of 
the American Men Table. Modifying the American Men Table on 
that basis results in expectations that are in excess of those under 
Dublin’s Hypothetical Table (Table IV). 

Since the foregoing was written, Mr. C. D. Rutherford has 
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contributed to the Transactions of the Actuarial Society, “A Note on 
Mortality Variations” in which he offers the conclusion that the 
ultimate mortality to be expected at the present times does not 
exceed 75 per cent of the A.M. (5) Table. 

In a discourse of this character, where no attempt is being made 
to prove anything, more or less unlimited speculation may be par- 
donable as to the possible origins of future improvement in mor- 
tality. This is an age of popular education in life-conservation. If 
anything like the improvement reflected by our figures is humanly 
possible, we should be able to realize a considerable part of it within 
the next fifty years. Those who are interested in anti-tuberculosis 
campaigns are optimistic because the death-rate from that disease 
has declined to about one-half the rate experienced in 1900. Surely 
this is a most impressive fact, but the apparent gain may not be 
real, and if real it may not be permanent. When the forces of nature 
are repressed at one point by human interference, they have a tend- 
ency to boil over at another point. It is well, therefore, that we do 
not think too highly, and expect too much, of our powers of inter- 
ference; neither would it be wise to retire from the field and do 
nothing at all about these conditions on the ground that you cannot 
beat Nature at her very ancient job of selection. If the anti-tubercu- 
losis people wish to believe that they have worked a miracle, why 
object? If the proponents of the doctrines popularized by Mr. 
Wiggam in The Fruit of the Family Tree prefer to believe that Nature 
brought about the change as a part of her scheme of natural selec- 
tion, why dispute it? As life insurance men, we are more concerned 
with the proximate trend of mortality than in arguments as to 
whether racial freedom from tuberculosis will eventually come be- 
cause the anti-tuberculosis society has killed all the germs, or be- 
cause Nature has killed all the people who are obnoxious to the 
germs. As actuaries, we are strictly practical, and we are in favor of 
any activity that can add a year or any fraction of a year to the 
expectation of life among sufferers from this disease. 

A certain eminent biologist with a talent for publicity, who finds 
no ground for believing that the decline in the tuberculosis death- 
rate has been affected one way or the other by any social activity, 
has also told the public something pleasant to hear about alcohol 
and longevity. Based on a study of 1,259 male lives, he concludes 
that moderate drinking is not associated with a shortened expecta- 
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tion as compared with total abstention. Indeed, the moderate use 
of alcoholics is, it appears, rather beneficial if this data is accepted, 
because the moderates show a year longer average total lifetime. 
Since I can see a number of things in life that seem to me more im- 
portant than living a year or two more or less, I am inclined to agree 
that the question cannot be disposed of by considering only the 
undoubted evils of alcohol in excess as, alas, we continue to know 
them years after the country has gone dry by enactments made 
and duly printed in the statute-books. In an article in the American 
Mercury of February, 1924, Dr. Raymond Pearl said the man on the 
street 

has been told that the experience of life insurance companies has proved 
that the use of even the smallest amount definitely shortens life. The 
deductions of the actuary have a great reputation for deadly precision 
among persons who know nothing about their basis. This reputation is 
probably somewhat higher than the real merits of the case would warrant. 
Certainly in the matter of present interest what the insurance companies 
actually know about the effect of alcohol upon mortality can by no possi- 
bility be held to justify the conclusions which the public have drawn. 


What we require is the cold, scientific truth about the effect of 
alcohol on longevity regardless of the beliefs and emotions of any 
person or group of persons. It is quite true that conclusions have 
been drawn from published life insurance experience and used as 
prohibition propaganda that were not logical consequences of the 
facts. It may be true that some individuals who happened to be 
actuaries have found in the experience more support for their per- 
sonal opinions than the available facts scientifically justified. Even 
actuaries are human. But it is not true that in the latest and most 
extensively published investigation of insurance results from the 
angle of liquor habits, so far as they could be defined, there was one 
word to support Dr. Pearl’s unnecessary remark about actuaries as 
a class. The experience referred to was published as a “‘Note on 
Mortality by Habits Representation.” The paper contained the 
following caution: 

The outstanding consideration is the instability of this habit in conse- 
quence of which a classification based on representations made at the 
time of application can tell us very little of the influence of a given alcohol 
consumption on longevity. The general reader must therefore be warned 
that nothing better than broad inferences concerning the effects of alcohol 
can be drawn from data based on original applications where the subse- 


1925} Address by the President 9 


quent histories have not been traced and periodical reclassifications 
made on some significant basis. 


Let me mention here the results of this investigation of mortality 
under 286,392 policies, issued 1885-1900, according to what the 
applicants claimed their liquor habit to be in making application. 
The group covered 30,069 deaths for $86,691,000 of insurance. The 
“total abstainers” showed a mortality of 84.3 per cent; ‘moderate 
users,” 97.2 per cent; “regular beer-drinkers, III.3 per cent; and 
“regular spirit-drinkers,”’ 128.9 per cent of the Medico-Actuarial 
Table of Mortality. A later count, covering the issues of 1901-8, 
showed the following percentages of the American Men Table for 
the several groups in the same order, i.e., 69.6 per cent, 77.6 per 
cent, 91.2 per cent, and 127.3 per cent. 

Why do applicants for life insurance who claim to be abstainers 
at the time of medical examination persistently show the most 
favorable mortality? Of course we do not suppose they all told the 
exact truth. We may also assume that many of them took to drink 
later on. But it seems as if one of two things must be said about this 
“abstainer” group: Either there is some benefit to longevity in 
abstinence or else we must believe there was just enough, and no 
more, moderate tippling going on in the “‘abstainer”’ class to give 
the whole group the alleged benefits of moderate doses of alcohol 
while the other three groups, including the so-called “‘moderate 
users,”” were in point of fact using alcohol to excess. This whole 
question of ‘‘moderate use” is still unanswered. Mr. Emory Mc- 
Clintock said in 1905: “‘Statistics have never yet shown one atom of 
information on that subject and it is doubtful if they ever can. All 
that is possible is to argue about it.” 

Professor Ross says that when the biologists found they could 
not agree about the transmission of acquired characteristics with- 
out more facts, they called a truce and got busy cutting off the 
tails of successive generations of mice. It may be that the present 
question is insoluble. Nevertheless, I believe that there is, in the 
absence of proof to the contrary, a rather sound basis for belief that 
the frequent creation of abnormal somatic conditions by the appli- 
cation of alcohol in “moderate” doses is probably not conducive to 
longevity. Such limited use of alcoholics may be psychologically 
helpful in meeting the “storm and stress” of life, but that is an en- 
’ tirely different question. 
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In one of his books William James quoted an eminent physiolo- 
gist to the effect that if all rivers and springs ran alcohol instead of 
water, either all men would now hate it or our nerves would have 
been selected so as to drink it with impunity. In spite of the extent 
to which the odor of alcohol was abroad in the land up to the Vol- 
stead era, it is fairly evident that neither of these results came to 
pass. All men do not hate it, and even the “Wets” agree that in 
spite of a certain tolerance shown by peoples long habituated to 
alcohol, excessive indulgence increases mortality. Let us assume 
that the present generation of alcoholics dies out and the quantity 
of alcohol consumed is reduced to a minimum. Surely this will affect 
the trend of mortality until Nature finds some new and equally 
effective way of killing off the unfit. After all, alcohol is a relatively 
inefficient instrument of natural selection because, among other 
reasons, it operates too slowly. My guess is that as the insurance- 
buying class gradually forgets to think so much about alcohol, the 
mortality rates among moderate and free users will tend toward and 
perhaps below the rates heretofore exhibited by applicants claiming 
to be abstainers. We may then find it necessary to revise our build 
classifications and possibly also our notions of average blood pres- 
sure which appears to be related in some manner to overweight. 
Dr. J. W. Fisher pointed out in 1915 that persons weighing 20 per 
cent or more in excess of the average for height and age show an 
average pressure about 4 millimeters higher than the general aver- 
age. The Metropolitan Life Insurance Company, in a study of 
hypertension correlations, reached the conclusion that of the five 
characteristics studied overweight alone seemed to have a definite 
relationship to high blood pressure. 

It appears to be the general opinion among actuaries that during 
the next twenty-five years interest rates will tend downward. There 
is also a possibility, at least, that during the same period we may, 
in the case of lives selected with that end in view, also realize some 
further decrease in mortality rates in consequence of improved liv- 
ing conditions, research, and education. Whether or not conserva- 
tion of life-activities will make any permanent change in the curve of 
racial evolution as it is read geologic ages hence; whether such acti- 
vities tend to conserve and increase desirable human characteris- 
tics or to perpetuate the undesirable; these seem to me questions 
for the biologist rather than the actuary who has a very definite rela- 
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tion to a group of living persons with whom contracts have been 
made involving life-contingencies. 


PRESENTATION OF DIPLOMAS 


(The President made the following remarks at the time of pre- 
senting diplomas to new Fellows of the Institute:) 

The Board of Governors, by virtue of authority delegated to it 
by the American Institute of Actuaries, hereby confers on each of 
you the degree of Fellow of the Institute. This certificate or diploma 
is granted only to those who have obtained Fellowship by examina- 
tion. It is therefore evidence that you have successfully passed the 
very arduous tests of your knowledge of pure and actuarial mathe- 
matics and also, under the wise rule of the Institute, of your familiar- 
ity with the practical requirements of your profession. As personali- 
ties you will give different values to the several parts of your acquire- 
ments. I venture to suggest to you that in the practice of your pro- 
fession your human contacts will for the most part be with men who 
do not have actuarial training, and for that reason among some 
others you should not fail to appreciate the practical side of your 
work or what may be called ‘common sense of actuarial science.”’ 

Now this certificate means something more than technical pro- 
ficiency. The Board of Governors means it to be also a certificate 
of character. They would not have granted it to you in spite of 
your success in passing twelve examinations if they were not satis- 
fied that those who employ your professional services will always 
receive from you an honest opinion, free from self-seeking or fear of 
consequences, on any question which it may be your duty to con- 
sider. In accepting this certificate of proficiency and character, you 
create a moral obligation that your conduct both professional and 
private shall be an honor to your profession and to the American 
Institute of Actuaries which by this parchment has given you the 
support of its honorable name. Iam sure that you will live up to this 
obligation, and because of that sureness I feel it a great honor as 
President of the Institute to exercise the privilege of transmitting 
these certificates to your several hands. The best wishes of the 
membership of the Institute go with you in your future progress 
upward, 
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ON LIDSTONE’S DEMONSTRATION OF THE 
OSCULATORY INTERPOLATION 
FORMULA 


By J. F. REILLY 


In a note at the end of my paper, “Certain Generalizations of 
Osculatory Interpolation,” which appeared in The Record, XIII 
(1924), 4-22, reference was made to Lidstone’s “Alternative 
Demonstration of the Formula for Osculatory Interpolation,” 

I there pointed out that the generalized Lidstone method did 
not always produce the same results as the generalized Sprague- 
King method, and cited one case where the two formulas could not 
agree since they were of different degrees. 

In the present paper Lidstone’s method has been generalized, 
and the results contrasted with those previously obtained by the 
Sprague-King method. 


STATEMENT OF THE PROBLEM 


The polynomial of degree 2/ with given values y, corresponding 
tO %=0, I; 2, 2.42, 24 may be written 


Bus T) 


Vx SS Vote AN Sain A’yo 
UD eee ae etre 
ee ae Cah)! Ay, (a) 
Also the polynomial of degree 2 with given values y, corresponding 
tO X= 152; Gras $5, CP ee may De written 
(C= E)e 2 ee ee) 


VF Vz Ue io 


A2h+u f 

(2h)! ” ©) 
Lidstone’s method of deriving an osculatory interpolation formula 
when generalized requires the determination of a polynomial y, such 
that the curve 


Vn= Ue tx (c) 
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shall pass through the points (4, y,), and (+1, yz4:), and shall 
have contact of order k with curve (a) at the point (4, y,), and with 
curve (6) at the point (h+1, 44,). Curve (c) will have contact of 
order & with curves (a) and (0) if the first & derivatives of y with 
respect to « obtained from (a) are the same as those obtained from 
(c) when «=h, and if the first & derivatives of y with respect to x 
obtained from (b) are the same as those obtained from (c) when 


x=h+t. 
THE REQUIRED CURVE 


From (@) z=, and yP=u™, m=1, 2,....,%, where y™) 


is the value of the mth derivative of y, when x=h . 


Brom (6) 4,42 U%ir, and yfP 0)", M1) 2,0. 0.5 kh. 


From (¢) y=ut+ys, and yM=uM+Ym, m=1, 2,....,85 


and Vptr=Upt2tWy42, and yin ue) ey WE TAD tee Bis 


Imposing the conditions that curve (c) shal] pass through the point 
(k, yy) and have contact of order k with curve (a) at this point, we 
obtain 


Wav ad = 21. =4 90. 


Hence y,, will contain («—h)** as a factor. 


Again, imposing the conditions that curve (c) shall pass through 
the point (#+1, y,4:) and have contact of order & with curve (0) 
at this point, we obtain 


Yio (since ie —Oy es) ’ 


amd Yui) Vy) 158, . os wy B 


Hence y, will contain (v—/—1) asa factor and must satisfy k addi- 
tional conditions. 
We may thus write 


r= (“x—h—1)lag41(a—h)* t+ an 4.(a—h)P A... ag (a—h)**| @) 


where the coefficients d% 11, 42. +--+, Gp are to be determined to 
satisfy these k additional conditions. When the a’s are thus de- 
termined, #,+w, will be the osculatory interpolation formula. 
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THE EQUATIONS FOR THE DETERMINATION OF THE @’S 


From curve (0) we may write 


(a—1) (w—2).... (w—2h) 
(2h)! 


or adopting the summation notation of the paper referred to above, 


Vy— Uz= Minty, 


ce = nae jae os 2h-+-1 
Vz — Ux oP Le) renee) Ae 


Differentiating m times with respect to x, and then setting <=h-+1, 
we obtain 


Ops A+t1 


pm) — 9, (m) »__ mi = pad 2h+1 
ut aoa 1)... . (—h+m-+1) A*+y, , 
WU USD oiaeei yee 


Again, differentiating (d) m times by the aid of Leibnitz’ theorem 
for the derivative of a product, we obtain 


yn = (a= ID Sg aaa lee 


(k-+r)! nl noe 4 
sn Seog ett etme, 


which, when «=/+1, becomes 


= (R+r)! 
1 mS og ey mee ae eRe oaeet hie 


The & additional conditions which were of the form 


of =u ui) ila ee m= eee ey k, 


may now be written 


(k+r)! 
mS og ito, m+1)! “ents sper (—h+m-+ 1) Atry,, 
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or dividing by m, 


7=h 


(k+r)! 
Dem (oh) Hy ae 5 (—h+-m+1)A*1y, p 


WM=AI, 2, ay Rs 


These & linear equations will determine the k quantities aj4,, 
Gk+2,+..-+ , Gg, and will complete the determination of the func- 
tion y,. 

THE SOLUTION OF THE EQUATIONS 


Using the symbol £,,_,; to represent 


! 
ae Be »» (—h-+m-+-5) Ay, m1, 2,....,8, 


the system of linear equations becomes 


(k+1)! (k+2)! (2k)! = 
(k-+1)! eer ee, eee Hear a7 Caz =Bo 
(k+1)! (k+ (2k)! 


2)! IE pe 
hI Op+-x pay ett cee pea 


eke) eVwi,ei wv) s\ ei vei le.\s\-6) 0a 19) 6 "ee: 0.9) ei se )‘v, \0]{6,.0 (6 o.0) es) © bole we 6 ae b 9) 0 6 616 


eee tpt 


Qyrt 2. $e 


This system of equations is similar to that solved in the paper 
referred to above, and we may therefore omit the details of solution, 
giving only the results. The denominator determinant is equivalent 


to £2(2k, 2k—1,...., k+1), and this difference-product reduces to 
1! 2!3!....(k—1)! which we represent by (k—1)!! 
The numerator determinant for az4,, r=1, 2,....,k, maybe 


expanded in terms of the elements of the rth column and their 
cofactors, resulting in 


Bo Ky, ot Bx Ky 3-F . age) I Ky, p- I) 
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where K,, ; is the cofactor of 6;. 


ety (2k)! (k—2)!! 
’ : PN 2 ae 
The value of K;,, is (—1) RR) (k—r)! —3)!’ 
: k—1)!! 
= =e Pi ess ee 
and that of K,,z~-1 is (—1) (k—r)! (r—1)!’ 
while in general 
s=k—i-1 (R yi 
Oe een te x ees ET Eee 
K;, 1 ( r) — Hits, 2XrPh—-i-s—1 8p (r—1)! / 


where +s, 2 has the same meaning as in the paper referred to above, 
and ,~,-i-s—1 is the sum of the products k—i—s—1 at a ‘time of 
OR, 2h Ue es oy Ret; Ret i eek, A poate 


Then since eee Ky, ot Bx Ky, = Si “kes es i 


and the K’s have been determined, the coefficients in (d) are all 
known, and yz is completely determined. 


VALUES AND PROPERTIES OF THE FUNCTION jj+s5, 2 


To facilitate the finding of special cases from the general 
formulas, a table of the values of pi+s, 21s added (Table I), together 
with certain properties of this system of numbers. These properties 
were found from a study of the numbers themselves, and enable us 
to extend the table to larger values of both 7 and s. It should, of 
course, be possible to obtain these properties also from the definition 
of the function pi+s, 2 itself. 


The values of yi+5,2 have the following properties: 
(z) Mi+ts,2> ce x) 
(2) Mi+1,2 has second differences constantly equal to —1 


Mi+2,2 has fourth differences constantly equal to 1.3 
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Mi+3,2 has sixth differences constantly equal to —1.3.5 
M.+4,2 has eighth differences constantly equal to 1.3.5.7 


CO I OBC OS Os ett OR TOO ONCE CE Oe) ONC te Ce OCC CLOLOr Nie DEO DT Te tOeey cr) Canoe Om Eaton ee Cars 


Mits,2 (s fixed) has differences of order 2s constantly equal to 
(at) res ee So eS — 1) 
(3) Kits, 2= Mii-1)+s, Ae ce an 2s 
Property (2) enables us to find the values of pi+s, 2 (s fixed) for 


z greater than 2s, when the values for 7 less than and equal to 2s 
are known. 


TABLE I 
V=1, 2 Io 
VALUES OF Mi+s, 2 ee ; 

S=i, 2, 259, 5 
(ee I 2 3 4 5 
eet ereysuctotre ohate oes =i I =1 I —1I 
230s ESS-6 RO oe mee =} Gf Say 31 08 
Dra Rt eee Ney sc ohn aio 0) 2 —go 301 — 966 
BM reece sere oes no, 8 ie) 65 =AK) 1701 Sih 
Gis uehetisnsliss sis cuts gs bh = SS 140 —I050 6951 A252 
(Shr rnitincc a aoe =P 206 — 2646 22827 —179487 
i Eos CRC a NON Ree —25 462 —5880 63987 — 627396 
Sm ecsuvers Seca: 6 acveats =A0 750 —11880 159027 — 1899612 
Goma seas oaie itsrn As II55 22275 359502 SHA 
TO eye Seat ts ctihla Pus sacs 5 1705 =BORA5 752752 |—12662650 


Property (3) enables us to find the values of wi+s, 2 (s fixed) 
when the values of pi+(s—x), 2 are known. 


COMPARISON OF THE TWO FORMULAS 


In order to compare the osculatory interpolation formulas 
obtained by the generalized Lidstone method with those formerly 
found by the generalized Sprague-King method, we set down side 
by side the corresponding formulas for hS4, and k<4. Only the 
terms which differ from Newton’s formula are given, and the 
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Sprague and Lidstone results are marked (S) and (L) respectively. 
When h=2, and k=2 


Ge) Seo) 


Ai ASy, (S) 


Nati ae welt 


4 #(¢—1) (5%—7) RES (L) 


Vo+ 4 = &) oe 6 4! 


When = 3, and k=2 


2u(a—1) Gara bt 0) 5c, 


Nate ial (alas 6! 
fe DEY 1, (S) 
wee ean ety oe ae Aty, (L) 


When h=4, and k=2 


a 2a(a—1) (603+ 174?+ 254+ 12) 


Wee «6 (0 Ei, Ep eat |G en ie ae A°y, 
et 3 Pies — 
qe L) (170 Te 38x4— 24) Ary, 
4 4x oe oe 50°+454+36) Ay, 
4 36% (a— ee A%y, (5) 
ONG ad 
mare Macca ae +Seeen tere 15) oy, () 
When /=2, and k=3 
w(t 1) (Tax 354 —2 
‘ge ees, +S E GMAT SSET EY any, (S) 
te4(e— 1) (— 14x aee— 
ce RE ee 


4! 
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When 4=3, and k=3 


4 (4 — 2 
re ems ey, (5) 


x4(a—1) (89x?— 222% 
ne ee ee (L) 


When A=4, and k=3 


ea 4 401) (= 5308+ on 389%3— 40?+45"+36) Aty, 


4x4 (x—1) (—2754°+685x— 446) 


at 8! 


A’y, (5) 
x4(a—1) (—275x?+ 685x—446 
(w—1) is 5”— 440) A) 


When =2, and k=4 


x5(~— 1)(46x3— 1612x?+ 1934%— 80) 


4! Ay, (S) 


Vaeg ene ets =e 


Si tO) 


ml (L) 


Yan nites 


When =3, and k=4 


x8(x—1) (—290%3+ torsa?—12164%+ 502 
ew le, (S) 


x5(x—1) (—290%3-+ 1o15%?— 12164-+50 
ree ee (L) 


When /=4, and k=4 


x5(“—I 690x3— 124914?-+1 x— 6181 
Me eee (x—1) (3569 - 4959 ) avy, (s) 


u(x— 1 60x3— 1249142+- 1490590x— 6181) 
Si Bh a: (x—1) (3569 = 4959 Avy, (L) 
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The following conclusions can be drawn: 
(1) The Sprague and Lidstone methods produce the same formula 
when h=k, but different formulas when h>k. 
(2) The final term is always the same in both formulas. 
(3) By the Sprague method all terms of degree higher than 2k+1 
are modified so as to yield a formula of minimum degree, while by 
the Lidstone method only the final term is modified; and since one 
or more of the preceding terms will be of degree higher than 2k-+1 
when h>k, it follows that the Lidstone method does not produce a 
formula of minimum degree when it differs from that produced by 
the Sprague method. 
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EXCESS INTEREST UNDER ANNUITY-CERTAIN 
By E. G. FASSEL 


Where policy proceeds are settled as an annuity-certain which 
pays principal and interest on outstanding balances at a guaranteed 
rate (i) in uniform guaranteed instalments, of which the first is 
immediately due, and where there is a provision for dividends, it 
is usual to declare an actual rate (2’) and to increase the guaranteed 
instalments (after the first) by such excess interest dividend as rep- 
resents the full surplus of the payment year arising from the fact 
that the actual rate is greater than the guaranteed rate. 

Where the instalments are annual (J) no difficulty is encoun- 
tered and the dividend to accompany the instalment (if there re- 
main 7 to be paid, including the instalment immediately due) is 
I+ ay\+ (t’—7), where the annuity value is taken at rate 7. 

Where payment is by instalments that are more frequent than 
once a year there are two difficulties—(1) the calculations involve 
interest for fractional years, and (2) the dividend is different for 
each instalment, whereas uniform dividends for each payment year 
are desirable to simplify home-office accounting. 

The purpose of this paper is to derive a formula for the dividend 
where the excess interest surplus of the payment year is to be 
allotted in dividends that remain uniform throughout the payment 
year. 

Let ™J=guaranteed instalment payable at the beginning of each 
(=) th year of the payment period so that if the pay- 
ments are guaranteed for 2 years there will be mm pay- 
ments of J in all. 
i’ and i=the declared and the guaranteed rates of interest, 
respectively. 
y and t=integers, ¢ being <m. 


The surplus earned during the (2) th-year period at the end 


of which there are (rm+/) remaining instalments (including the 
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instalment immediately due) is equal to J + m+ ve 1 (1-+a/)™ 
™m™ 


=(t4-0)™ t if the surplus is evaluated as of the end of such 
(i period, the annuity value being taken at rate 7. If such 


surplus is evaluated as of the end of the current payment year, the 
value is ™J + ge = (a4iy™—(x-4é)m ae (iy . 
ae 


m 
Accordingly, if we evaluate as of the end of the payment year 
the surplus earned during each period of the payment year and 
denote the aggregate amount by A, we have: 
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ey, 
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i a ary jl eas | aor np eer) 
pI ; ae . im -- = (Ga) : ¢ pase uot ° I(u)= 
a(S) i: 
ft ot\) 
fa , elves hole wus” as 
A is I—w(2-+1) 
4-11 4-1 = 
ta el) ee | - a 
I—w(?-+1) 
fy: : =F Ue Gt+i)+ Ue Cees 4 = 5 oe ee) * Iu) = 
‘ I—u(t-+1) a1 
ee «| are o()+ 
ie eae 
a NaF | ea) 
eee a1 
ie ee eer) ae (oe)+ 
Gar ee (3) 
wy MTT GHt)| alatt) |. {a8} a4) + Teo = 
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Let 
(5) z 
/ . a ae al | 
a — t =. ai) 4 and 6{f?.= on 
Then 
Mm on = a7 . —— =a7,- 0” . 
f (r+i)™"—1 
so 


(tinct) accte{ (Hea | 


Lose (eee) 1} = (iy aC = 
Are: It (r+i) + ole; 
Hence 


af 
mT» (r-bi)™- /—i) [0 . of” eat ehere 
as us a a +(a a7 + 6,” ——— )ate| 
G7) 67" &i t i 


ale ee Ce 
=(my. E Soe ani 


@=4) Coes °) (ti 
+ 1 m6 (r+7) | ~ 


Oj" &i 


Let 6 be the uniform dividend payable at end of each period of the 
payment year. 
Then 
ts lan m an Gee) ae ae or =) Es / 
| (rfi/™—1 


whence 
A=6- 6”. 


Substituting the foregoing value of A gives the formula: 


A” ata" f—5/ 6" 6) tam 
=(™T./qn- (y/—i).- +. : “ . 
sas E oe, ef (1-44) > lao 9} (14) 


658; 
By successively putting m=12, 4, 2, and 1, four tables are produced 
which show the dividend per unit of monthly, quarterly, semi- 
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annual and annual guaranteed instalment. When m=1 it is seen 
that the formula reduces to the expression in the second paragraph. 
The complete calculation for a table applicable to monthly in- 
stalments is given to show the ease with which the formula is 
applied. 
CALCULATION FOR m=12, ?’=.048 AND 1=.03 
.048 .048 


(12) => ———— fa ‘ 6 8 
8 1.048%—1 1.0039146—1 ors 
sneer ages .03 mee 
Ps I.03%—1 1.0024663—1 i roc 
SLE Ce 
aay), ens no EOS — -O174757 _ 6 
0048 & .03 1.048" : 1.039146 00144474 12.09 ie 
1.03% 1.0024663 
; 018 .16 : 66 
Factor into a7|= MUMS ase ISN $= 017379 


12.2018 X 1.03 


018 : 4 ; 
en tre x y (2 1640 12 os) 1.0024663 


12.0961 12.2618 1.03 rate 4 
For r=o, which refers to the last payment year, the formula 
produces m uniform dividends, which means that the last dividend 


would fall due (=) th year after the last instalment payment, inas- 


much as the instalments are payments in advance. In order that 
the last dividend may be payable along with the last guaranteed 
instalment the surplus of the last payment year should be allotted 
in (m—1) uniform amounts and the normal dividend is therefore 
multiplied by the factor /, where 


m™ 


_ (+e) ™ +040) ™ +. At 4 


m—t ™m™ 


(r+2') ™ +(r4i/) ™ + 2... 4 (ra!) 


4 


F 


, 


I 

(r+2’)™—1 ai” 

EY aad . 
i oh” — 1 


(r+-4/)"—1 
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Hence for r=o, in the foregoing example, the required value= 
00794 X 12.2618 _ 
11.2618 mee: 


TABLE I 


MontTstiy INSTALMENTS: Excess INTEREST DIVIDENDS FOR 
4.8 PER CENT OVER 3 PER CENT 


No. of Instal- 

Dividend for | ments Remain- 
a;}at 3% | (1) X.017379 | (2)+.00794 || $100.00 Guar- | ing, Including 
(1) (2) (3) anteed Monthly] Instalment Due 


Instalment |at Same Time as 

Dividend 
2 ion Morea oot 19. 1885 - 33348 . 34142 $34.14 359-348 
Pero veo ecorerane 18.7641 . 32010 - 33404 33.40 347-336 
My eae 18.3270 | .31850 . 32644 32.04 335-324 
AO Micmau Ere 17.8768 . 31068 - 31862 31.86 323-312 
DIS cts si sete gos I7.4131 . 30262 . 31056 31.06 311-300 
OY Ee SRO ROE 16.9355 . 29432 . 30226 Bos 299-288 
he eae te ee ene 16. 4436 . 28577 2203071 2Oa877 287-276 
Oe eee 15.9369 . 27007 . 28491 28.49 275-2604 
DTA eae ots eines I5.4150 1207 0OmN e254. 27.58 263-252 
DOES Vase dante tes 14.8775 . 25856 . 20650 26.65 251-240 
EQ uae goto 6:3 14. 3238 . 24893 . 25687 25.69 239-228 
EO eyeiante Serect E7535 . 23902 . 24696 24.70 227-216 
Te leneteya ons ties 13.1661 . 22881 . 23675 23.68 215-204 
eT Olas attecsrcke ve 12.5611 . 21830 . 22624 22.62 203-192 
DRS dais ake II.09379 . 20747 . 21541 Aig 191-180 
WA Beer tags seat te II. 2961 . 19631 . 20425 20.43 179-168 
ee ey sere ada ts 10.6350 . 18483 .19277 19. 28 167-156 
3, 9.9540 . 17299 . 18093 18.09 155-144 
1) aS cae TER Q. 2526 . 16080 . 16874 16.87 143-132 
ROVE ihe eR eee 8. 5302 . 14825 . 15619 15.62 I31I-120 
Gua ceeeeene eee 7.7861 ayer . 14325 TAs I1I9Q—-108 
Coenen See 7.0197 . 12200 . 12994 12.99 107— 96 
Tanase Seen 6. 2303 . 10828 . 11622 II.62 95- 84 
Ore PR Seda oe 5.4172 . 09415 . 10209 IO, 21 Sim Gf 
Steen tor 4.5797 .07959 .08753 8.75 71- 60 
AA ee ta Ns Beye: . 06460 .07254 Wes 59- 48 
Io feta face velote ia 2.8286 . 04916 .O5710 Goal 47- 36 
Die aise ite aerate 1.9135 . 03325 .O4I1Q At. 35- 24 
Tas coyetn srotar ses .9709 .01687 02481 2.48 2312 
Ore EN ctl eaevenere erake our | aioe Sienna . oof D4 0.87 II- 1 
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The excess interest dividend payable with a particular instal- 
ment depends on the number of instalments remaining, so that, 
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whether the settlement is of long standing or only recently com- 
menced, if less than thirty years of the payment period remain the 
foregoing table shows the dividends under all monthly instalment 
cases of a company paying excess interest at 4.8 per cent over 3 per 
cent. 
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VALUATION METHOD 
By C. H. BECKETT 


Inasmuch as this note presents no new theory nor a process for 
which originality is claimed, it is in order to explain why such a 
discussion is presented before a society of actuaries. The reason— 
or perhaps it might better be stated, the excuse—for its presenta- 
tion is to bring to the attention of the Institute a method of so 
applying a well-known principle to one of our oldest office problems 
as to materially shorten processes and consequently reduce cost. 
As the title indicates, the method to be described deals with a 
process of ascertaining a company’s reserve liability. 

In passing I wish to explain that the subject treated herein is 
only one of several office problems which we have been endeavoring 
to solve by use of the punch cards and tabulating machines. Mr. 
George C. Van Duren, who is in charge of the Service Department, 
has contributed very largely to the practical working out of this 
valuation method, and I desire to give him full credit for his 
contribution. 

The plan was worked out for our own company with the thought 
in mind of simplifying and shortening the processes which had pre- 
viously been employed. Incidental, but yet of considerable impor- 
tance, is the fact that by employing this method we have a record 
of our valuation which enables insurance departments to verify the 
work very quickly and therefore at small expense to the company. 

In order to have our problem clearly before you, it should be 
explained that we do not make a seriatim valuation, but prior to 
this year followed the usual group-valuation method. ‘This 
method, however, had become extremely laborious on account of 
the multiplicity of groups necessary in handling issues covering 
thirty-one insurance years, three different interest rates, a variety 
of policy forms, and the usual changes in methods of valuation such 
as are found in any company which has done business over a like 
period of time. Under the plan explained herein we immediately 
reduce our groups to those required for the details of the convention 
form of annual statement, namely, 4 per cent issued prior to rgor, 
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3 per cent and 33 per cent issued since said date, and two forms of 
disability benefits; one being the usual waiver of premium and the 
other the waiver of premium in connection with a monthly income 
of $10 per thousand during total and permanent disability. 

A simple punch card was prepared upon which is punched the 
plan, year of issue, age at issue, reserve per thousand on life-portion, 
reserve per thousand on the disability waiver of premium portion, 
reserve per thousand on the disability waiver of premium combined 
with monthly income disability portion, and the amount of insur- 
ance in force corresponding to these three different reserve items. 
The plan code includes both the form of policy and the rate of in- 
terest. The reserve per thousand may be punched on these cards 
at any convenient time during the year. The amount of insurance 
in each actuarial group is punched directly from our groupbook. It 
should be explained that our insurance account is kept on punch 
cards, and the totals of the cards sorted actuarially are carried in 
the group book. 

We are thus enabled to complete the valuation cards as soon as 
the insurance account is closed, and as rapidly as these cards are 
checked and released by the punch operators they can be sorted 
and tabulated by other operators and the work of ascertaining the 
full reserve liability is speedily accomplished. We thus eleminate 
entirely the use of multiplying machines and also the adding- 
machine work that is necessary in the usual methods of group 
valuation. 

The principle employed is simply that whenever a multiplier 
is constant the sum of the products is equal to the product of the 
sum of the multiplicands by the multiplier. Of course, “a group 
valuation is the accumulation of a large number of products, each 
one of which is the result of applying one of the multiplicands to 
one of the digits, one to nine, both inclusive, zero merely indicating 
position. Therefore the problem is to apply these operators in their 
proper positions and then count them. 

Since in finding the total reserve corresponding to any given 
group of business we find the sum of the products of the reserves 
per thousand by the number of thousands, our problem resolves 
into finding the number of times the insurance account multiplier 
operates on each digit of the reserve factors and in addition the cor- 
rect position of the multiplier. 
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The operation is as follows: The cards are sorted by the “Cents” 
column of the reserve factor. The amount of insurance whose cor- 
responding reserve ends in one cent is added and the total entered 
under digits 1, sort 1; the amount of insurance whose reserve ends 
in two cents is entered under digit 2, sort 1, and so one to nine, in- 
clusive. The final total of all the amounts appears in ‘“‘Control,”’ 
sort 1. Of course, the object of the “Control” is to give an auto- 
matic check which is accomplished since the “Control” is inde- 
pendent of the summation as it appears in the tabulation for digits. 
We next sort by the “Dimes” column and proceed in the same 
manner, placing the totals one decimal point to the left and similar- 
ly for all other positions in the reserve factors. The totals of each 
of the digits are then taken, and their grand total must be equal to 
the total in the ‘Control.’ 

The actual reserve liability is then acertained by multiplying 
the total of the digits number 1 by 1, the total of the digits number 
2 by 2, and so on, and then taking a grand total. 

In order that the process may be understood more readily, I 
am furnishing herewith an exhibit of our valuation card, and also 
of the actual valuation of our business as per December 31, 1924, 
life-portion, American 3 per cent. The business which was involved 
in our last valuation included approximately ten thousand groups, 
speaking in terms of our former method, and had we been obliged 
to resort to the use of valuation sheets and cross-multiplication, it 
would probably have taken three operators about a month to have 
completed and checked the work in a satisfactory manner. 

This year we were enabled to complete the work in about eight 
hours, using one sorter and one tabulator. In addition to the actual 
sorting and tabulating, one operator was employed about a week in 
punching the group cards, but, as a matter of fact, this work con- 
sumes practically no extra time since punch operators can be as- 
signed to complete it at periods when they are not otherwise en- 
gaged. It will.be noted that the amount of reserve in the exhibit 
shown is in excess of $25,000,000. This sheet was completed in ap- 
proximately three hours with one sorter and one tabulator. 

When the work has been completed we simply put all the cards 
in a box used by the manufacturer in shipping the cards to us, and 
nail them up. We then have everything in order for the depart- 
ment examiners when they wish to check our valuation. All they 
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need do is verify the insurance account as shown on the cards and 
run the cards through the tabulating machine so as to verify the 
amount set out in our detailed sheet of valuation. 

The amount of work necessary in order to have the records in 
suitable order for such a plan of valuation should receive considera- 
tion. As previously explained, the account of insurance is kept by 
punch cards. The additions and deductions are sorted actuarially at 
at the end of each month and the groups adjusted. This is done 
monthly so as to reduce to a minimum work falling at valuation 
periods. Should a company desire to eliminate this monthly adjust- 
ment, the groups can be made up at the end of the year as follows: 

Begin with the valuation cards as per December 31 of the pre- 
ceding year. Punch all insurance-account accretions in duplicate 
with a two-card punch. File one card in the insurance account file 
and the other in an “‘accretion”’ file. Take cards from the insurance- 
account file for all terminations and file them in a “‘decretion”’ file. 
At the end of the year sort and tabulate the ‘‘accretion” and “‘decre- 
tion” files by groups and punch a card for the totals in each group. 
The ‘‘decretion” group card should be punched in complement. 
Finally, sort and tabulate the three sets of group cards: (1) valua- 
tion cards, December 31 of preceding year; (2) “‘accretion’’ totals; 
and (3) “‘decretion” totals punched in complement. The result will 
furnish a tape showing the correct groups from which the new valua- 
tion cards can be punched. 

We have stated that this plan of valuation eliminates the use of 
a multiplying machine, but the schedule shows multiplication by 
the digits from one to nine. It is not necessary to perform any 
multiplication and we do as a matter of fact proceed in the following 
manner: 

A double counter adding machine is used. Each total is added 
as many times as is indicated by the digit by using the repeat key, 
and a transfer total taken after each such operation. The total 
reserve then appears in the lower counter. 
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ILLUSTRATION OF ACTUAL WORK SHEET 
Digit Sort Amount of Insurance Reserve 


17868021 
15750464 
15074872 
17848928 
20204075 
2000 
312672507861 > I 3 126 725 97 861 
14007812 
14006308 
15978680 
21948280 
12814320 
151843478892 4 2 3 036 869 57 784 
14567518 
18049251 
20310561 
15328126 
8929802 
106852862128 x< 3 3 205 585 86 384 
16479204 
18237759 
24357747 
13616012 
6930534 
85555983404 x 4 3 422 239 33 976 
15605486 
17366651 
16750971 
15008370 
6504721 
82819949006 x 5 4 140 907 45 480 
177601231 
14581758 
15075498 
12200031 
4117787 
550490290611 x 6 3 302 941 77 666 
17931459 
17433078 
12839605 
12691215 
1759949 
31766936739 x 7 2 223 685 $7 173 
17165071 
17837361 
1521903490 
11450861 
207083 
al 15839164581 8 I 267 133 16 648 
16930509 
15932116 
15935870 
11712057 
5 246388 
ae Total 15945775669 x 9 I 435 119 81 O21 
All Digits 858345778071 25 161 298 53 903 
Control 
I 148376311 
2 149201646 
3 151540153 
4 131803880 
5 70954659 
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CUBE ROOT BY ABRIDGED DIVISION AND 
BY MACHINE 


By E. G. FASSEL 


A need recently, in connection with certain interest calculations, 
of the twelfth root accurate to more significant figures than avail- 
able by ordinary logarithms led to the discovery of a method for 
cube root that is believed to be new. By this method the cube root 
is extracted to the required number of digits with a minimum of 
work; also, if desired the entire operation can readily be performed 
by machine. 
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CUBE ROOT BY ABRIDGED DIVISION 


Example: Required the cube root of 74296.8. (Answer: 
42.039419.) 


A B € D E 
4 4 16 74|296. 800 (42.039419 
64 
4\2 10/296 
8}2 4\2 32|8 
1/64 
50/44 10|088 
4|20 208800 
I2|40 20 2|480 
° 
52/9208 ° 
203 208800 
12/603 03 fe) 
38 
521058 158874 
14|6 39 4 49926 
I 
53|0r 47709 
Dy 
53/9 2120 
97 
5$ 53 
44 
5 45 


(The vertical lines have been ruled to make it easier to see the 
relative positions in which the figures are entered as the work 
progresses. ) 

Procedure-—Write down the given number as for division and 
point off in 3’s from the decimal point, supplying ciphers if necessary 
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to complete three groups. Inspect the left-hand group thus pointed 
off to determine the greatest integer that it contains as a cube. 
Enter this integer as the quotient to the right of the number; also 
on the left-hand side of the page write this integer twice and its 
square once. We then have five columns, A, B, C, D, and E, as in 
the foregoing example and proceed as follows: 


Column Operation 

CXE, subtract and bring down next group of D 

3 of times C goes into D (omitting last 2 digits of D) 
Last 2 digits of E and add (See Note 1) 

Last 2 digits of E (See Note 1) 

AXB and add (See Note 2[a}) 


(r) CXlast digit of E, subtract and bring down next group of D 


(See Note 3) 
Times C goes into D (omitting last 2 digits of D) 
Last 3 digits of E and add 
Last 2 digits of E 
AXB and add 


CxXlast digit of E, subtract and cut last digit of C 
Times C goes into D 

Last 3 digits of E, add and cut last 2 digits 

Last 2 digits of E 

AXB and add (See Note 2[0)) 


(s) 


CxXlast digit of E, subtract and cut last digit of C 
Times C goes into D 

Bring down A and cut last 2 digits 

Last 2 digits of E 

AXB and add 


CXiast digit of E, subtract and cut last digit of C 
Times C goes into D 


) 


OF Te MGS ew Seine oS ee S@ie is 


Bring down C 


Repeat from (¢) until exhaustion 


Note 1.—As the digits of E are repeated in A and in B, each digit is carried directly under its 
previous entry. 

Note 2.—(a) In AXB, multiply A first by left-hand digit of B and carry result 1 decimal 
place right of existing C, then multiply A by right-hand digit of B and carry result 1 decimal place 
right of preceding. (b) After A has been cut, multiply first by left-hand of digit of B and carry 
result directly under existing C, then cut A mentally one place further, multiply by right-hand 
digit of B, and carry result directly under preceding. 

Note 3.—In C Xlast digit of E the result is carried directly under D. If C Xlast digit of E is 
too great for subtraction from D, diminish E with corresponding corrections of A, B, and C. 
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The cube root of any number may be extracted by this method. 
More digits of the root would be obtained by providing another 
group of three ciphers in the initial value of D and by repeating 
from (r) before proceeding with (s). 

The abridging process commences at (s) and has been explained 
because of the reduction in labor thereby obtained. The cube root 
may, however, be extracted by continued repetitions from (7) with- 
out proceeding with (s). The foregoing example worked by the Un- 
abridged Method is as follows: 


A B (G D E 
4 4 16 74|296800 (420394187 
64 
4\2 10|296 
8}2 42 32|8 
1/64 
50]44 10]088 
4|20 208800 
12]40 20 2|480 
° 
52|9200 ° = 
203 208800000 
12/603 03 ° 
37809 
521957809 158873427 
039 49920573000 
12|6069 39 378207 
1134621 
53|006975901 47706278319 
304 2220294681000 
12/61084 04 11340756 
5044336 
5310188300906 2120753203084 
O41 99541477016000 
12|611781 41 50447124 
126011781 
53/019347182621 5§3019347182621 
418 465 22129833379000 
12|6118228 18 126118228 
1008945824 
53|01036988390204 42415405907121632 


4106633926257368 
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CUBE ROOT BY MACHINE 


For mechanical extraction two machines, X and Y, are re- 
quired. In the notation of the foregoing example, D is set up on the 
slide of Y, E appears in the quotient holes of Y, A is prepared by 
mental addition on the fixed plate of X, and B is prepared by con- 
tinued multiplication on X with transfer of result as C on fixed 
plate of Y. Two machines of capacity 8X8 will give the cube root 
accurately to rr digits, the last 3 digits being obtained by cutting 
and shifting the divisor to the right step by step as the dividend is 
exhausted. Slight or great accuracy in the result is obtained by 
stopping when the required number of digits have been determined. 

Example: Required the cube root of 74296.8. (Answer: 


42.039418774.) 


A B Cc D E 
Fixed Plate Slide Fixed Plate Slide Quotient Holes 
of X of X of Y on Y ees i's 
742908 (42039418774 
4 16 16 1029608 
82 5044 5044 2088 
1240 5292 5202 2088 
12603 52957809 52957809 49926573 
126069 53000976 — 53006976 22202946 
1261084 53018830+ 53018830 9954140 
12611781 — §3019347-+ 53019347 46522053 
12611823 53019370— 53019370 41005570 
5301937 3952011 
530194 240653 
53019 28577 


Procedure.—On machine Y set up the given number as for 
division and determine what will be the left-hand group of integers 
if the number is pointed off in 3’s from the decimal point. Inspect 
this left-hand group to determine the greatest integer that it con- 
tains as a cube. Note this integer mentally as if it appeared in 
quotient hole of machine Y. Set up this integer on fixed plate of 
machine X in second place from left, multiply by itself at left side 
of slide, and transfer result to fixed plate of Y at left side. Then 
proceed as follows: 

Position Operation 

(D) Slide of Y Divide by E (as mentally noted) and shift 1 

place left 

(E) Quotient holes of Y Note mentally 3 of times C goes into D 

(A) Fixed plate of X Add last 2 digits of E (including digit men- 

tally noted) (See Note 1) 
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Position Operation 
(B) Slide of X Multiply by second last digit of E (including 
digit mentally noted), shift 1 place left, 
and multiply by last digit of E (as 
mentally noted) 
(C) Fixed plate of Y Fix at amount appearing on B 


(r) (D) Divide by E (as mentally noted) and shift 1 
place left (See Note 2) 
(E) Note mentally times C goes into D 
(A) Add last 3 digits of E (including digit men- 
tally noted) 
(B) Multiply by second last digit of E (including 


digit mentally noted), shift x place left, 
and multiply by last digit of E (as 
mentally noted) 

(C) Fix at amount appearing on B 


Repeat from (7) 


Note 1.—As the digits of E are repeated in A each digit is carried into same column as its 


previous entry. a Pan 
Note 2.—If D cannot be divided by last digit of E, diminish E with corresponding corrections 


of A, B, and C. 


ALGEBRAIC DEMONSTRATION 


This method is based on the fact that the cube 
(Qo tarw+a2+a,x3+a,e4+ .... 33 


can be expanded in the form 


Gy * Coton; +a7C,+0,0C,+ .. « 
where 
C,=a4% 
Cy—Cy = (20, +4) (do ayx) 
C,—C,= (3a: + 20:%-+4,%7) (a1x-+ 4,27) 
C3—C2= (3do+ 30r¢-+ 202%?-+0343) (a,x%?-+ 4323) 
C,—C3= (3do+3are+ 3.0207+ 20,43 a,x4) (a,x3-+4,x4) 


If we put «=.1 and @, a,, etc.=integerst¢o and +09, we have 
, Gx, 2, etc. =the successive digits of E 
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(Left-hand bracket) =A, and shows why we add last 3 digits of E 


(Right-hand bracket) =B multiplier, and shows why we use last 2 
digits of E 
C,=total of bracket products, and shows why 
the divisor to be used with the successive 
digits of E is the result of an accumu- 
lated multiplication 
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SUBSTANDARD BUSINESS 
By E, E. CAMMACK 


One method of deriving the premium for a substandard risk is 
to charge a constant extra per $1,000 of insurance. 

Another method is to rate up in age—that is to say, to treat the 
substandard applicant precisely as a standard applicant several 
years older. 

A third plan is to base the premium on a substandard mortality 
table in which the rates of mortality are derived from the standard 
table by increasing them by a fixed percentage at all ages. The third 
method lies between the first and the second methods in that it 
assumes a more rapid increase in mortality from age to age than 
the first method but not so rapid as the second method. 

Some companies employ two or more methods selecting for the 
various types of substandard risks the one reflecting, as near as can 
be judged, the incidence of the extra mortality expected. It is the 
most usual practice probably to charge a constant extra where the 
extra mortality results from occupational exposure to accident. The 
extra mortality from overweight is met closely by a rating up in 
age. Other types of impairments probably follow more closely a 
fixed percentage increase from year to year over the mortality rates 
for standard lives. 

Some companies, however, use but one plan in rating sub- 
standard lives, and this appeals to the writer as a logical course. 

In the life insurance business there are included in the so-called 
standard class many types of risks experiencing widely varying rates 
and types of mortality. Refinement in rating has neither been 
sought nor attained. Risks in extremely healthful occupations and 
without blemish in family or personal history and upon which as a 
class but 75 per cent of the standard mortality, for example, may 
be expected are placed in the same broad class as border-line risks 
belonging to a type upon which may be expected perhaps 125 per 
cent mortality. A clergyman is charged the same rate as a police- 
man, and yet there may be expected among the latter nearly double 
the rate of mortality among the former. 
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When this is the method employed in insuring lives at standard 
rates, it seems illogical to introduce greater refinements for the com- 
paratively small proportion of business issued at extra premiums, 
and more especially so when the knowledge in regard to mortality 
on impaired lives is very limited. 

Premium rates upon standard lives are based upon a mortality 
table constructed from the experience on lives insured at standard 
rates. It is customary to insure at standard rates types of risks 
upon which mortality not in excess of 125 per cent of a company’s 
normal mortality for standard risks is expected. Consequently, the 
mortality table upon which rates are calculated is simply an average 
table. 

A logical course would be to construct average substandard 
mortality tables for risks accepted with the expectation of higher 
rates of mortality, as, for example: 


Class Expected Mortality 
in Percentage 
It, Reto De Orr AOR eo IOS 125-150 
Wel A oh RS Sommers econ AG ae oe mee 150-180 
ORs ro So cis eee OEE oe thot 180-220 
OYE bas rietede OO ae One ond eer ngs 220-300 


In the absence of such mortality tables based upon actual ex- 
perience, tables may be constructed from the standard table with 
the rates of mortality increased by a constant percentage. 

There is an advantage in rating in this way because of the con- 
venience in determining the class to which a risk belongs. This is 
so because in investigations of any particular types of risks, it is 
usual to express the results in the form of ratios of actual to expected 
deaths. 

If the method outlined above is to be followed, the thought 
arises as to whether a more convenient and less cumbersome method 
for deriving premiums approximately cannot be obtained. It will 
be found that approximately the same gross premiums can be de- 
rived by a fixed rating in age for each class together with the ad- 
dition of a constant, all irrespective of age of insured or plan of 
insurance. Le 

If a mortality table follows Makeham’s law, then when the force 
of mortality is increased by a constant percentage, the new table 
will also follow Makeham’s law. 
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U,=A+Bc* 
and 

uy=(t+K)(A+Be*) . 
Then 

uy=(1+K)A+ Bett 
where 


¢=i1+kK. 


In that a constant increase in the force of mortality does not 
result in the same constant increase in the premium, it is obvious 
that the plan proposed will not give rigidly accurate results, but 
none the less a rating in age together with the imposition of a con- 
stant gives, with our limited knowledge, what seem to be reason- 
ably equitable premiums. For a test the writer has taken the gross 
non-participating premiums calculated in his paper, “Premiums for 
Non-Participating Life Assurances,” appearing in the Transactions 
of the Actuarial Soctety of America, Volume XX, Part 2, Number 62. 
Premiums have been calculated in addition for specimen ages for 
the Ten-Payment Life and Ten-Year Endowment plans upon the 
same formulas as given in the paper with an allowance for com- 
missions on the former plan of 30 per cent the first year and 73 per 
cent thereafter, and on the latter plan 20 per cent for the first year 
and 5 per cent thereafter. 

In Table I appear two sets of gross premiums. The premiums 
in the first set are computed on the bases of 1375, 165, 200, and 260 
per cent of the A.M. Select Table of Mortality upon the formulas 
contained in the paper. 

The second set of premiums is derived from the gross premiums 
appearing in the paper, increased in the following way: 

Class A—rated three years plus $1.50 
Class B—rated five years plus 2.00 
Class C—rated seven years plus 3.00 
Class D—rated ten years plus 5.00 


RESERVES AND EXTENDED INSURANCE 


The natural method under this plan is to carry a reserve for the 
rated age. This will be the terminal reserve. The mean reserve will 
be increased by one-half the constant. The reserves calculated on 
this method will be higher than the reserves calculated on a table 
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of mortality with the rates of mortality increased by a constant 
percentage. This is so because a constant addition to the mortality 
rate decreases reserves. 

On some types of risks it is admitted that the reserve under the 
plan submitted is too high, but on other types, as, for example, upon 
the overweight class, the reserve is too low. On the average it is 
probably reasonable. In Table IT are shown the reserves for specimen 
ages and durations for both the Ordinary Life and Twenty-Payment 
Life plans, based firstly upon 1373, 165, 200, and 260 per cent of the 
American Experience Table of Mortality; and, secondly, upon 100 
per cent of the American Experience Table of Mortality with ad- 
vance in age of three years, five years, seven years, and ten years. 
In this table is shown also the extended insurance corresponding to 
the two sets of reserves. There is also shown the extended insurance 
that would be purchased by the reserve based upon 1373, 165, 200, 
and 260 per cent of the American Experience Table of Mortality if 
that reserve was applied on the basis of the American Men Table 
with 4% percent interest and with the mortality rates increased to 
1373, 1605, 200, and 260 per cent. It will be noted that the extended 
insurance granted under the combined rating in age and constant 
method is greater than would be allowed under a reserve method 
based upon a percentage addition to the rate of mortality by the 
American Experience Table of Mortality. But it is less than what the 
reserve under the latter method would purchase if applied on the 
basis of 44 per cent interest and 1375, 165, 200, and 260 per cent 
mortality of the American Men Table. 

It is submitted that the advantages of the method described 
are as follows: 

1. It gives, upon the whole, premiums adequate but not exces- 
sive. 

2. It furnishes as equitable treatment between individuals as is 
given in standard insurance. 

3. It appeals to policyholders in that higher cash values are 
given in consideration of the extra premium charged. But the values 
are not as high as upon the simple rating up in age method where 
they are probably excessive for the average substandard risk. 

4. It appeals to the agent as once the class of an applicant is 
known, he can quote rates and values for any plan of insurance 
without cumbersome rate schedules. 
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5. It avoids preparation of special tables, the labor of separate 
valuations, and is, in general, very simple in operation. 

The practice of issuing a policy on a substandard life showing an 
age greater than the true age of the insured is not popular with either 
the public or the agents. Under the proposed plan, policies can be 
written showing the true age of the insured. A regular standard 
policy can be used with the following indorsement placed opposite 
the non-forfeiting values of the policy: 


This policy being issued at the Company’s special Class pre- 
mium rates, the non-forfeiting values in Table A and all calculations with 
respect to non-forfeiting values are based on an age at issue years 
greater than that of the insured. 


The plan described is the one in operation in the company with 
which the writer is associated, and appended is the classification 
used in regard to the more important types of single impairments. 

The same method is used for applicants substandard by reason 
of hazardous occupations, and it is also used for tropical and semi- 
tropical residents. The ratings for physical impairments are, of 
course, based largely upon the investigations made and published 
by the Actuarial Society and by individual actuaries of their own 
company’s experience, particularly by Mr. Arthur Hunter and Dr. 
Rogers. 

No claim for originality is made in regard to the method de- 
scribed, although the writer is not familiar with it having been 
actually adopted before. Moreover, the classification of certain im- 
pairments which is submitted is simply the classification used by 
the company with which the writer is associated. Necessarily it is 
largely based upon individual interpretation of published experi- 
ences, known practices, and individual judgment. The writer hopes, 
however, that this outline of a method used in writing substandard 
business may bring forth a useful discussion and constructive 
criticism. 

APPENDIX 

In the following tables S indicates Standard, R indicates Reject, 

and A, B, C, and D indicate the corresponding substandard classes. 


BUILD 


The build table shows the limiting weights of the various classes 
according to height and in some cases according to age. When the 
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weight falls exactly on a figure shown in the table the higher rating 
is used. 
ABDOMINAL GIRTH 


The foregoing table requires adjustment if it is to be applied to 
risks with an abdominal girth greater than the chest expanded. This 
adjustment is made by additions to the true weight before entering 
the build table to find the rating. The following additions are made 
for each inch of excess girth. 


TABLE III 
Weight ieee He Ages 40-50 ales ey aM 

lbs. lbs. Ibs. 
TOOm 200s gee eerie: 2 2 3 
HOM POV 6 5 aa coat 3 4 5 
221 DEO wee ec: 5 7, 9 
25 I—2OO nner a, Io 13 
ZOmandiover a. via 10 14 18 


If the abdominal girth is 3 or 4 inches less than the expanded 
chest, the same number of pounds is subtracted as would be added 
for 1-inch excess, but not more than 1o pounds; if 5 or more inches 
less, the same number of pounds is subtracted as would be added 
for 2-inch excess, but not over 15 pounds. 


ENDOWMENT INSURANCE FOR OVERWEIGHTS 


The foregoing build table applies to ordinary life and most other 
forms of policies. The following modifications are made in the case 


of short-term endowments: 
TABLE IV 


pate for En- | Rating for En- 
A : . owments dowments 

Ordinary Life Rating Maturing at or | Maturing at or 
before Age 50 |: before Age 55 


SI Sore an oo oe or S S 
IN topes reign ase eee S ) 
hb Seeeearec. Aa Ma fers. Aare a S-A A 
Orne ones 8 Gee A A-B 
LD) seco, Soon tesa: B Cc 


FAMILY HISTORY OF TUBERCULOSIS 


Since the ratings depend upon the weights, there is a special 
build table for applicants with a family history of tuberculosis. 
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TABLE VII 


Heart Murmurs 


With |With Con- 
Moderate | siderable 
Hyper- Hyper- 
trophy trophy 


Very Best | Average |With Slight 
No Hyper-|No Hyper-| Hyper- 
trophy trophy trophy 


Mitral regurgitation......... B B e D R 
ANOLEIC ODSLLUCTION- ss eae were - B (C D D R 
Aortic regurgitation and mitral 
CAMO oo aaeas Ae canes TS” Call eae le een Seal ae preter Eee ee 
ANGE RVC TSSIEY, Sab ao cs no: 15-35 30-45 46 and over 
Functional murmur.......... S A B 


TABLE VIII 


ALBUMINURIA* 
Intermittent Constant 
IAS erat ISSUC eee a: 16-30 30-45 45 up 16-30 30-45 45 up 
Haintatracels . +. oe S S S S S A 
pla Cente oar as, Cava S S S A A B 
Wioderatese. ¢0e ae. S S A A B B 
Large amount...... B-R B-R GR GaIR D-R CR 


: * Definitions: Accidental—if found once in several tests, disregarded; intermittent—if found 
in two out of three or four tests; constant—if found in two out of two, or three out of three or four 
tests. 


TABLE IX 


IRREGULAR OR INTERMITTENT PULSE* 


Ages at Entry 


Degree of irregularity or intermittence..] 15-30 | 30-45 45-55 55 up 
Gir IES joeriratniite, A 4.5 Sao aweaeaa ee 5 A B C 
Overss Mer mainutedas eace nhc canae: A B @ C 
Irregular and intermittent............ A B Cc Cc 


* The ratings apply to cases where the irregularity or intermittence is probably not merely 
accidental. 


TABLE X* 
RApiIp PULSE 
Pulse Rate Rating 
Oa LOOM oraetniains Mtoe ace spo Oke s Shane te cl aaa e's B 
LOCH LL Om rey ee eG ei area aie ese B-R 


* The ratings apply to cases where the high-pulse reading 
is probably not merely accidental. 


60 


Substandard Business 


TABLE XI* 


HicH Biroop PRESSURE 


Age Class 


Ye aa ney pres y ear re > 


eel ri peek rea cere S 


mm. | Class | mm. | Class 
143 TiS 

Gy || AN any |) 18 
148 156 

150 158 

ined | ve Wf seoxey ff 183 
153 161 

155 162 

5 On eae Oa 
158 165 


Class 


Cc 


mm. 


166 
1607 
169 
170 
172 
174 
175 
177 
179 


[June 


Class 


DorR 


DorR 


DorR 


* The table shows the limits of high systolic blood pressure. An additional rating is necessary 


when the diastolic is not normal. 


TABLE XII* 


SYPHILIS 
Thoroughly Not Thoroughly 
Cured Treated Treated 
Initial lesion only......... A B 
Slight secondaries......... A B 
Marked saturations....... B Cc 
Tertiary symptoms....... R R 


*In the table “cured” means freedom from all symptoms, 
“thoroughly treated” means adequate supervision for at least two 
years including mixed treatment and freedom from symptoms for at 
least one year after discontinuance of treatment. 


TABLE XIII 


GASTRIC AND DUODENAL ULCERS 


DUODENAL ULCER 


GASTRIC 
eee oe 
Operation | Queration | Operation 

PURSES. cee tar oe R R R 
Seconds een R D (e 

AR TIrG. Soret ne eee D Cc S-A 
OURO Ney eae (c B S 

RTE kee rote eee es B A S 

SID CANIS ees mes Meee: A S-A S 
DEVelitle sees eat S S S 
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TABLE XIV* 


GALL STONES OR BitiaRy CoLic 


Time Elapsed since Attack been 1-3 Years 3-5 Years oe. 
Onesacta clk: nearness eee: R B A S 
Worattackcuwa mee eee R B B A 
Iepeatedeattacks aaa nitrr ee R D-R (E B 


* Drainage of the gall bladder is treated the same as one attack, but if the gall bladder has 
been extirpated, the rating is reduced to one-half. 


TABLE XV 


RENAL Comic, GRAVEL OR CALCULUS 


Time Elapsed since Attack vers etn 1-3 Years 3-5 Years ede 
Onewatacks ve pare pvr tei B A S S 
eWOaLLAGKGar reer tae B B A S 
Nepeatediattacksuwrmerye mi CAR B B A 

TABLE XVI 
GLYCOSURIA 


With diet or treatment—reject. 
Without diet or treatment: 


: B-C 
Intermittent aw aescctintcreiacien eco e 
50-100 
CR 
Persistent but less than 1 per cent.... 
IOO-1 50 
Mo Tresthaiietnp chee lbam wren areiacrae R 


HISTORY OF LUNG TROUBLE 


Table XVII A should be applied to applicants giving a history 
of blood spitting or haemoptysis, but without physical signs of 
disease. Table XVII B should apply to applicants who present ab- 
normal physical signs such as dulness, suspicious apices, rales, area 
of consolidation, and the like. 
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TABLE XVII A 


Wirnout Puysicat SIGNS oF OLD LUNG TROUBLE 


PERCENTAGE UNDER- OR OVERWEIGHT 


No. or 
AGE AT ENTRY YEARS SINCE 
TTACK —20 —I10 +10 +20 
Per Cent | Per Cent o Per Cent | Per Cent 
2-5 R D-R D B B 
DOP et etaraeene 5-10 D-R D B B A 
Over 10 c B A S A 
2-5 D-R D C B B 
Be Pee aycvaleroye Cee tiene Sato D ( B A A 
Over 10 B A A S A 
2-5 C B A A A 
BiG eae ris Seaton are 5-10 B A A A A 
Over 10 A S S S A 


TABLE XVII B 


Wir Puysicart SicNs oF Otp LuNG TROUBLE 


PERCENTAGE UNDER- OR OVERWEIGHT 
No. oF 
AGE AT ENTRY YEARS SINCE 
ATTACK 20 —10 +10 +20 
: Per CentT| Per Cent Per Cent | Per Cent 
Dials R R D D Cc 
DE Na pres eae 5-10 R DAR C B B 
Over 10 D ( B A A 
2-5 R DR D c B 
BIN FS tone eI 5-10 D-R D B B B 
Over 10 (C B A A A 
2-5 D C B A B 
A era ae eae 5-10 CG B A A A 
Over 10 B A 5 A A 
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TABLE XVIII 


History oF PLeurisy, DRy oR witH EFFUSION 


When present, simple goiter may be handled either 
as standard or Class A. Exophthalmic involves rejection. 
History of goiter operated will be rated as follows: 


Period since Operation Simple Exophthalmic 
Under veal santa ee R R 
TS PViCATS ays tee cerita cueic ais eels Sab R 
BV CATS sana tyne rete ates S A-B 
OVeIis y Cars Arter S S-A 


TABLE XXI 


Gout 
Period since Last Attack Rating 
Wii ete Calne re nein cerhnre fh Gere R 
Le St CALS ae aren eee hee eta tees hs «3 A-D 


OVCTRCEY CATS punter wane May tents cn 2 S-B 


PERCENTAGE UNDERWEIGHT 
AGE Tove oF Last ATTACK 
—30 —20 —Io 
Per Cent | Per Cent| Per Cent 2 
Within 2 years D C B A 
Fe cacre sien HR ae 2-5 years Cc B A A 
5-10 years B A A S 
Within 2 years Cc B A S 
Les ett ee 2-5 years B A A S 
5-10 years A A S S 
Within 2 years A A S S 
LCR TE 2-5 years A Ss S S 
5-I0 years S S S S 
TABLE XIX 
INFLAMMATORY RHEUMATISM 
Period since Last Attack Less than 1-5 Years aue 
Onerattack-sre. nase: A NS) S 
AWOrOr MOrea tacks eae ee A A S 
TABLE XX 
GOITER 
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TABLE XXII 
APPENDICITIS 


If operated, may take standard after three months. 
Where no operation has been performed, rating will be as 


follows: 

Period since Last Attack One Attack Aye oor 
Wndetirny cataeere ener R R 
T= 4) VATS a cee er ees S-A S33 
OVEl=3 V.Cals nrc ma S SoA 


TABLE XXIII* 


ALcoHoL Hasits 


Present Within 


Practice | 2 Years | 3-5 Years |6-10 Years one 


Years Ago 


Steady free user, never intoxi- 
Caled ere re BEC A= G A-B S-A Sail 


Occasional excesses; day or 
evening only: 
Not over six times a year..| B-C IC A-B S-A S 
Onceva month, ee sans B-D B-D RAC A-B S-A 
Onceta, week ee R C-R B-D B= Sab 
Lasting two or more days: 
‘RbKéeitiImMes aly. caleeeeees D-R C-R B-D A-C S-B 
More than three times a year R R C-R B-D S-C 


* The table is applied with a great deal of latitude in both directions. 


BLINDNESS 


Ordinary cases—Class B. 
Especially good cases—Class A. 


When applicant has not adjusted himself satisfactorily to his 
environment—reject. 
NEPHRECTOMY 


Operation within five years—reject. 


Operation between five and ten years ago—rated according to 


reason for and time since operation. Operation after ten years— 
rate A. 


TOTAL DEAFNESS 


Rate A without disability income provision or double indemnity 
for accidental death. 
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LAMENESS REQUIRING USE OF CRUTCHES 


Rate A without disability income provision or double indemnity 
for accidental death. 


ASTHMA (BRONCHIAL) 


Where present, light attacks, where applicant is young and 
conditions are otherwise satisfactory, may be disregarded or in some 
cases met by an A rating. In more serious cases risks will be rejected 
until after the attacks have ceased. 

In cases with a history of repeated attacks, after not less than 
one month of freedom, rating will be as follows: 


TABLE XXIV 
Age Class 
Wnderss omens cme ecto oers enya S-B 
IPTOMPAgelZO=A'5 my yeaerncn entre rene A-B 
Overaretsch rane wana dase es A-R 
TABLE XXV 


ExPosuRE TO TUBERCULOUS INFECTION 


CoNDITION 
ConpITION Existinc Now or TERMINATED 
WITHIN Stix Montus More THAN SIX 
NATURE OF EXPOSURE Montus Aco 

To Age 30 Over 30 All Ages 
Wiatestosnusbandieyamemenicestcreciert: B A S 
Ausbandatouwiiea errs le B A S 
PREVI) Bilbo ab oneobo dacs ones B A S 
Mauchtermtonmother sensesetest ee B A S 
WAuciber LOmaLDer ware sete lsees lie A A S 
SOnsLONpAaLeN tis casmaecre soe s1sr- = A Sa S 
IBrOthenitolDrOuNeK aw ccsse cision ee B A S 
IBrOUentOrsisletact tance scat aie A S-A S 
Sig LEGaCONDLOCMCLe ey mime sre eee A S-A S 
SISter Tossisterenn seed wae Meelcas B-D S-B S-A 
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Exposure to more remote relatives or non-relatives will be rated 


on the “‘son exposed to parent”’ basis. 


TABLE XXVI 


History oF CANCER 


Cancer of 
Periods since Apparent Cure Skin Cancers ies Meant 
Organs 
ILess thamis: yeatseerwecueys ee R R 
Between 5 and to years....... A-B B=-C 
Oyertoryearsen sete ee Sl S-A 
TABLE XXVII 
History or BENIGN TuMoRS 
dj 5 Breast and 
Periods since (Observed) or Removed External Teternat 
aBhreemonths tomo catenew let S-R R 
Between 1 year and 5 years.... S-B A-C 
Over 5 yeaTsey awe te fee ee: S S-A 
TABLE XXVIII 
History oF TUBERCULOSIS OF BONE 
Periods since Cured Rating 
UWndergsy cars’ perenne eee R 
IBetwiecnes and. Los) cals ene eer A-C 
OVERS VATS 1.5 Ate season ren ey alee S-A 


TABLE XXIX 
History oF TUBERCULOSIS OF GLAND (OPERATED) 
Periods since Cured Rating 
Underitsycarwn 0 ee ee ee eee R 
Bet weellerialdes ).calsaeee iene A-C 
Between s.and to yearsenaseon eee 5-B 


OVersronyealsan,> ee er ee ner S 
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TABLE XXX 


DISABILITY AND DouBLE-INDEMNITY BENEFITS 


Cause of Rating 
AL BUMINUR LAM pence i terry 


IBEOODEPRESS URE earn eerie 
AL EMES CLOG hte pentetie er atiee e. 


FAMILY HISTORY OF TUBERCULOSIS 
PAI PACIN SSA ec etecels oth ceases bose 


HIsTORY OF TUBERCULOSIS...... 
NET UENN OS ee cys avelcetescys a. <cetto s 


HYPERTROPHY OF THE HEART.... 
PA IMratin Oster en etre errr 


IRINA TTS M aecotetere ce sce varcharete + 
PAM a INE Stecee cree tre ert a cok 


SNIPE LUIS Nerme ni Wet crete et sic sac oie a8) os 
PAUIETALH Steuer ie tise ts\oveo syectuavsie.s 


Limitations 


No disability 


O.K. for double indemnity 
No disability 

O.K. for double indemnity 
No disability 

O.K. for double indemnity 
No disability 

O.K. for double indemnity 
No disability 

O.K. for double indemnity 
No disability 

No double indemnity 

No disability 

No double indemnity 

No disability 

O.K. for double indemnity 
No disability 


No disability 
O.K. for double indemnity 


No disability 
O.K. for double indemnity 


No disability 
O.K. for double indemnity 
No disability 
O.K. for double indemnity 
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No double indemnity age 40 and over 
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FINANCIAL STATEMENTS 
By VALENTINE HOWELL 


The following notes enlarge on several points that have arisen 
in dealing, first, with the Convention Blank form of annual state- 
ment in use by companies located in the United States, and, second, 
with periodical estimates of financial position generally required 
between years in connection with dividend scales or for other 


reasons. 
BOOKKEEPING PRINCIPLES 


It is the exceptional company in which the actuary is not the 
final resort on questions dealing with accounting, yet, prior to the 
publication in the Proceedings of the Insurance Institute of Toronto 
for the Year 1922 of a very excellent paper on the subject by Mr. 
Reburn, there had been, in the literature dealing with accounts, 
somewhat of a break between accounting as treated in the general 
texts and the accounts and statements of the Life Company. That 
paper bridged the gulf in a very satisfactory manner, so there needs 
only to be introduced here such additional matter as may be of aid 
in understanding the form in use in the United States, together 
with one or two points perhaps worthy of some additional emphasis. 

Accounting in general.—lIt is not possible to compress the theory 
of accounting into a paragraph. However, the student will remem- 
ber that in bookkeeping all accounts are classified into the two 
divisions of “Revenue” or “Proprietorship” accounts and “‘Asset- 
Liability” accounts. ‘‘Asset-Liability” accounts obviously repre- 
sent values, positive or negative. “Revenue” accounts may be taken 
to represent increases or decreases in value. The particular name 
of the account indicates, where possible, the source of the increase 
or decrease. “Merchandise Sales,’’ for example, is a revenue account 
because, if the value of the merchandise itself 1s temporarily ignored, 
a sale is the cause of an increase in the cash or other assets. ‘“‘Mer- 
chandise Purchase” is similarly the cause of a decrease in cash, or an 
increase in liabilities. Since the value of the merchandise has been 
heretofore ignored, the books of account will not show correct re- 
sults until such value has been incorporated in them by means of 
a third account, ‘“‘Merchandise Inventory.” 
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One of the main objects of accounting, which is a species of 
shorthand for depicting the history of a business in brief space, is to 
furnish a statement of financial position at the end of any period, 
generally termed the ‘“‘Balance Sheet,” together with an analysis of 
the change in position as compared with the beginning of the period, 
which statement goes by a number of names, the more usual being 
“Profit and Loss Statement,” or “Revenue Statement.” For this 
purpose the system of bookkeeping by double entry is a simple yet 
wonderfully effective instrument, and life insurance accounts, to- 
gether with practically all other modern accounts, are based on 
double entry. 

So far as the Convention Blank is concerned, it will be obvious 
that the “Assets and Liabilities” section is identical with a Balance 
Sheet, and the ‘‘Receipts and Disbursements” forms the nearest 
approach to a Revenue Statement, although with points of differ- 
ence to be noted later. 

When the books are kept by double entry, every entry in the 
journal (which is eventually posted to the ledger) has two parts: 
a debit, which when posted into the ledger represents an asset, or a 
decrease in value (loss) and a corresponding credit which is either 
a liability, or an increase in value (gain). From this it follows that 
the two sides of the ledger must always balance, which equality is 
shown in the trial balance. 

From the original entries when books are opened, we have the 
equation: 
iN Assets = Liabilities+Surplus Account, 
and a year from commencement, the trial balance, which embodies 
both Asset-Liability accounts and Revenue accounts, must show 
the equality: 

B. Assets+ Losses = Liabilities+ Gain+Surplus Account, 

when ‘“‘Surplus Account” is unchanged, no entry having been made 
affecting it during the period. This trial balance may then be di- 
vided into two statements: one, the Revenue Account, will be of 
the form: 

C. Surplus Account (Beginning)+Gains=Losses+Surplus (End), 
and the other, the Balance Sheet, will show: 

1D). Assets = Liabilities +Surplus (End), 

which two statements upon combination mathematically reduce to 
the trial balance. 
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General ledger —As in commercial bookkeeping, the first step 
in preparing the annual statement of a life company is to obtain a 
trial balance of the accounts in the General Ledger. The General 
Ledger itself is made up largely of controlling accounts posted from 
agency and home-office cashbooks the details of which are to be 
found in subsidiary books or on cards, and these accounts in general 
bear the same titles as the items of the Convention Blank, although 
the different items of expense may be grouped under one controlling 
account, ‘“Expenses.”’ 

General balance account.—Life insurance accounting in the 
United States is peculiar in that the form of annual return required 
apparently contemplates that no liability accounts and no asset 
accounts of the type periodically written on to the books are to be 
carried in the ledger, and consequently that no attempt will be made 
to show the surplus on the books. The surplus account must then 
be replaced by some ledger account which will serve to keep the 
books in balance, and into which accounts representing receipts and 
disbursements may be closed at the end of each period. Such an 
account goes under a variety of names, such as “Consolidated 
Balance Account,” ““Total Ledger Assets,” or “‘General Balance 
Account,” which latter title will be used here. As there are no 
other ledger liabilities (except, in some cases, ‘Capital Stock’’), 
this account prior to the closing out into it of income and disburse- 
ment accounts will be seen upon reflection to be equal to the total * 
of the ledger assets at the beginning of the year. The relation of the 
Convention Blank to the trial balance, when accounts are kept in 
this fashion, thus appears. The trial balance shows the following 
equality: 


E. Assets+Disbursements=Income+ General Balance Account, 
and substituting Ledger Assets (beginning of year) for General Bal- 
ance Account, and transposing, there results: 


F. Assets (Beginning)-+Income— Disbursements = Assets (End), 
which is the method of presentation used in the Convention Blank. 


From the foregoing it will be obvious that the first step in com- 
piling the statement from the trial balance is to reconcile the Gen- 
eral Balance Account, by whatever name included, with the ledger 
assets at the beginning of the year. Inexperienced bookkeepers have 
been known to charge off directly some item through the General 
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Balance Account during the year, thus causing considerable con- 
fusion when the statement has to be prepared. 

This transformation of the trial balance into the Convention 
Form, while probably a commonplace of insurance bookkeeping, 
has heretofore received so little attention that it may be worth 
while to illustrate the process by a numerical example. A skeleton 
form of balance sheet as of the first of the year may be taken to be: 


iDhe Cr 
(ashes rene see ori $ 100,000 General Balance Ac- 
Agents’ balances..... 100,000 COUNtARR eerie: $1, 200,000 
Other ledger assets... 1,000,000 
$x, 200,000 $1, 200,000 


Assume that the transactions of the year consist of the receipt of 
agency reports indicating the collection of $200,000 of premiums, 
and that there was $50,000 claimed by the agencies for commission, 
$150,000 being remitted in cash from the agencies during the year. 
The entries in the general ledger are sufficiently obvious, and the 
resulting trial balance for December 31 would be: 


Dts Cr; 
Gashiter. eee ys pm 25O.OOOm Premitims scan ee $ 200,000 
Agents’ balances..... too,o00 General Balance Ac- 
Gommissionesroaee ee 50,000 COU tae ee ere I , 200,000 
Other ledger assets... 1,000,000 
$1,400,000 $x , 400 , 000 


The Convention Blank entries made from this trial balance 
would be as follows: 


Wedverassetss Januaryy tac. eerie. ss $1, 200,000 
itis meceiptses LrenauimSaer raat cideteeeei ee 200 , 000 


$1,400,000 


Less: Disbursement, Commissions........ 50,000 
Ledger assets, December 31.............. $I, 350,000 
GAS Hie ee eed cat es eee gs Ves Fists oe $ 250,000 
AMT ESP He civod Be Ona MeO One Oe IOO , C00 
@thersled germassetsemnrrs wt stots cei oats I ,000,000 


Ledger assets, December 31, as above. .... $1,350,000 
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The revenue accounts would then be closed out into the General 
Balance Account and we should have a balance sheet showing, on 
the one hand, the ledger assets as of December 31, and, on the other, 
the General Balance Account equal to their sum of $1,350,000. 

Incorporation of reserves and accruals in books of account.—In ac- 
counting generally, liabilities to be set up and assets to be taken 
credit for, if they do not already show in the accounts, are formally 
incorporated on the books, journal entries being made, and appro- 
priate ledger accounts being opened for them. For example, sup- 
pose at the beginning of the year a fire insurance premium of $300 
had been paid, covering a period of three years. At the end of the 
year a journal entry 

Premiums paid in advance, Dr........ $200 
to 
Fire insurance premiums, Cr........ $200 


would be made and posted, the result being to show an asset of $200 
for premiums paid in advance, and a net cost for insurance premi- 
ums for the year of $100. But the entries in the Convention Blank 
indicate that non-ledger assets taken credit for, non-admitted assets 
deducted, and liabilities set up are not to be formally incorporated 
on the books, so that no actual “Surplus” account is carried, and 
it may be that this direct listing in the ‘“‘Assets and Liabilities” 
page of the annual statement without preliminary entries in journal 
and ledger is largely responsible for the break in continuity, in the 
average student’s mind, between commercial bookkeeping and life 
insurance accounting. 

Theoretical entries—While the subject is elementary in its 
nature, it may be of advantage to consider some of the entries that 
are made when the entire life insurance statement is arrived at ac- 
cording to formal accounting methods. Take the matter of pre- 
miums, for example: Two new accounts must be opened in the 
ledger—‘‘Outstanding Premiums” and “Premiums Paid in Ad- 
vance.’ Assume there were no outstanding or advance premiums 
at the beginning of the year, that the premiums paid in cash for the 
year totaled $100,000, that the outstanding, end of year, was 
$15,000, and paid in advance $2,000. If there were no other items, 
the ledger, prior to the making of the year-end entries, would show 
$100,000 debit under “‘Cash,” $100,000 credit under “‘Premiums,”’ 
and a General Balance Account of zero. Entries would then be: 
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Outstanding premiums, Dr............ $15,000 
to 
Premiums, Gira pec ent 15,000 
and 
Premiums, WTA tee ee aie 2,000 
to 
Premiums paid in advance, Cr..... 2,000 


This, when posted, would result in the Premium Account show- 
ing a debit balance of $113,000, which would represent the true 
premiums arising out of the business of the year; a new asset ac- 
count of outstanding premiums of $15,000 and a liability account 
of premiums paid in advance of $2,000. 

Further, suppose the Policy Reserve be computed to be 
$110,000, a ledger account, ‘“‘Policy Reserve,” should be opened and 
credited with $110,000, the corresponding debit being ‘‘General 
Balance Account.” Then, when the revenue account of “‘Premiums” 
is closed out into the Balance Account, we have for this account a 
credit of $110,000 from Policy Reserve and a debit of $113,000 from 
“Premiums,” and a balance will be seen to represent surplus for 
the purpose of this example. Furthermore, the balance sheet shows 
directly the so-called non-ledger ‘Assets and the Liabilities,” being 
identical with pages 3 and 4 of the Convention Blank. 

In the keeping of such a set of books, it is further necessary to 
close these new ledger accounts as of January 1 by reversing entries. 
This means that the Premium Account, for example, having been 
previously closed out into General Balance Account or surplus, 
would receive a debit balance on January 1 of the amount of the 
outstanding less the paid in advance, which results in this figure 
being apportioned to the previous accounting period, where it be- 
longs. The amount of the policy reserve would go back into the 
General Balance Account which would lose its meaning considered 
as surplus. 

Revenue versus cash basis —As has been indicated, books kept 
on the foregoing principles cause the emerging income and outgo 
to be on’a revenue basis instead of the present cash basis and in 
point of theory this is an improvement, but the more usual book- 
keeping system has the great merit of simplicity in so far as its 
bookkeeping side is concerned, for the bookkeeper has nothing to 
do with the items whose amount has to be separately computed, 
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so that the work of the Actuarial Department begins where that of 
the Bookkeeping Department leaves off, with little interlocking. 
Consequently, no change in the present system seems called for, at 
least so far as the first four pages of the statement are concerned. 


GAIN AND LOSS 


But it is believed that a form of revenue statement should find 
a place in the Convention Blank; furthermore, it is believed that by 
a rearrangement of the present ‘‘Gain and Loss Exhibit,” such end 
may be accomplished without additional work or space. This is be- 
cause, as is evident to those familiar with the “Exhibit,” the “Gain 
and Loss” in its present form is nothing more than a combination 
of a revenue statement with an analysis of the accumulation of the 
policy and disability—double-indemnity reserves between years. 
What should be done in the opinion of the writer is to replace the 
present ‘“‘Exhibit” by, first, a revenue statement, preferably ar- 
ranged in columnar form; and, second, a reserve analysis arranged 
to show separately the accumulation of the regular and the dis- 
ability and double-indemnity reserves. Then the combination of 
these two statements in order to show gains and losses from the 
separate sources might be left to the insurance-department officials 
interested. 

FORM OF REVENUE STATEMENT 

The columnar form of revenue statement, an example of which 
is shown in the Appendix, is believed to be of advantage because 
figures appearing in it may be taken directly from those in the main 
body of the statement, and because the correctness of each column 
may be separately verified. The statement should provide for col- 
umns carrying the following headings: 
1. Cash receipts and disbursements 
2. Outstanding and paid in advance, present year. The paid in advance 

should be entered in red, showing that a deduction is to be made 
. Cash plus outstanding 
. Outstanding and paid in advance, previous year 
5. Income and outgo, revenue basis. This column evidently represents 
simply the difference between columns 3 and 4 


The items at the side group income accounts, showing the total, 
and underneath, the disbursements accounts, similarly totaled. The 
grouping may be simply that necessary to provide the present 
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“Gain and Loss” information, but preferably should be sufficiently 
detailed to allow other information to be obtained. For example, 
income items may profitably include: “New Premiums,” “Regu- 
lar,” ‘““Renewal Premiums,” “Regular” (including single premiums 
for paid-up insurance and dividend additions), ‘Disability and 
Double Indemnity Premiums,” “Annuity Premiums” (including 
supplementary contracts involving life contingencies), ‘“Supplemen- 
tary Contracts” not involving life contingencies and dividends left 
at interest (one item), ‘Interest and Rents’ less amortization and 
including renewals, ‘‘Change in Investment Values,” “Other In- 
come.’”’ For disbursements we will have: “Death Claims,” ‘‘Ma- 
turities,’ “‘Annuity Payments,” “Double Indemnity Claims,” 
“Disability Claims” (including as a liability the present value of 
‘“‘Annuities on Disabled Lives’), “Surrender Values Paid in Cash,” 
“Surrender Values Applied to Purchase Paid-Up Insurance,” ‘“‘Pay- 
ments under Supplementary Contracts and Dividends Left at In- 
terest Surrendered,” “Dividends to Policyholders,” ‘First-Year 
Expenses,” “‘Renewal Expenses,” “Investment Expenses,” ‘Dis- 
ability Expenses,’ and ‘Double Indemnity Expenses,” ‘‘Invest- 
ment Changes,” ‘Changes in Non-Admitted Assets” (except securi- 
ties), “Other Outgo.” If all the receipts and disbursements, and 
all the non-ledger assets, non-admitted assets, and liabilities except 
policy reserves and special reserves have been included, the differ- 
ence between the income and outgo of the final column will represent 
the increase in reserves, special funds and surplus, or what would be 
termed in England, unless I am mistaken, the “Life Insurance 
Fund.” 
ACCUMULATION OF RESERVE 


This statement, differing perhaps as to detail, will be familiar 
to everyone. It is based on the equally familiar formula dealing 
with the accumulation of reserves (suitably modified for mean re- 
serves and for terminations of the year): 


(nVatPu) (1+2) —qe4-n(1—nt2V x) =ntiV x 
In practice, however, it is not as simple to assemble as would 


appear, due to the ramifications of modern insurance practice. Its 
composition will therefore be described in some detail: 
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1. Mean reserve, beginning of year, less reinsurance reserve, excluding 

reserve on disability and double indemnity, including reserve on annui- 

ties and paid-up additions 

. Plus net premiums of year. The calculation of the net premiums will, 

of course, vary with the methods of the company. The item should 

include single premium for paid-up additions, single premiums applied 

to purchase paid-up insurance, annuity premiums, supplementary 

contracts involving life contingencies, and should be diminished by 

the net premiums on reinsurance 

. One year’s interest at the tabular rate on (1) and one-half year’s in- 

terest on (2). If reserves at two different rates of interest are involved, 

a composite rate, based on the composition of the reserves at the begin- 

ning of the year, should be used 

. The sum of the foregoing amounts should be diminished by: 

a) Reserves released by death 

b) Maturities, from the revenue statement 

c) Annuity claims, from the revenue statement 

d) Reserve released on surrender for cash or loan 

e) Reserve released on surrender for paid-up 

f) Reserve released on lapse less reserve set up (loss) on change or 

restoration 

One-half year’s interest at the tabular rate on the foregoing deduc- 

tions 

The expected mortality for the year, which should include the 

mortality on paid-up additions, the extra mortality provided for 

in substandard premiums, the mortality on new business for one- 

half year only, and should be net after the deduction of the expected 

mortality on reinsurances 

i) The difference between the reserve expected to be released and 
that actually released by death of annuitants 

. The final result should be an approximation to the reserve at the end of 

the year, and should agree to a reasonable extent with the figure 

brought out by the valuation. In one case in a reserve of approxi- 

mately forty million, the errors have been for two successive years 

$4,000 and $2,000. This is believed to be closer than will usually ob- 

tain. Note that annuities have been included in with the regular busi- 

ness for convenience. A separate calculation is made for them for the 

“Gain and Loss,” but they can, of course, be separately treated from 

the commencement. 


NS 


§ 


h 


wa 


The analogy between this accumulation of reserve and the 
revenue statement is interesting. Forebearing for the moment to 
complicate the situation by the introduction of any items except 
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those pertaining to the life coverage, we have the following outline 
for a logical presentation of the present ‘Gain and Loss Exhibit”: 


Life “Fund,” Beg. of Year Reserve Beg. of Year Surplus Beg. of Year 
Plus: 


Premiums 

Less Expenses Net Premiums Gain or Loss, Loading 
Interest Earned Interest Required Gain, Interest 

Less: 


Death Claims 
Matured Endow- 


tee Released 
Expected Mortality Gain from Mortality 


ments Matured Endowments 
Surrender Values 
Paid Reserve Released Gain from Surrenders 
ry 3 OD ne Reserve Released 
on Lapse Gain from Lapses 
IDinstelavel jak eg SE lone ees Loss, Dividends 


Life “Fund,” End of Year Reserve, End of Year Surplus, End of Year 


Disability and double indemnity.—Based on the same principles 
but in a slightly different form, there may also be shown a statement 
of gain or loss on disability and double indemnity. As the “Expected 
Loss” is not here available, the reserve as calculated is deducted 
from the funds (commencing with the reserve at the beginning 
of the year and accumulated at the tabular rate of interest) to show 
the gain or loss for the period. The details of the statement need 
not be entered into. 

Complete information furnished.—F rom the statements given all 
the information yielded by the present “Gain and Loss Exhibit” 
is immediately available. For example, the interest required to main- 
tain reserves for the ‘“‘Gain and Loss” is the balance of the interest 
items from the accumulation of reserve and disability and double- 
indemnity “‘Gain and Loss” statements, plus interest at the tabular 
rate on the mean amount of the reserves for supplementary con- 
tracts and dividends at interest. The gain from interest is the inter- 
est and rents from the revenue statement less the investment ex- 
penses and less the interest required as above. Again, the gain from 
loading is the gross premiums (revenue statement) less net premiums 
(accumulation of reserve statement) less expenses. 

Moreover, it will be noted that since the difference between the 
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revenue income and outgo is equal to the increase in reserves, in 
surplus, and in special reserves, and the other statements analyze 
the increase in reserves, the total error in the resulting “Gain and 
Loss” if completed, must be composed simply of the unaccounted- 
for balance in the reserve statement plus any gain or loss that may 
emerge on supplementary contracts and dividends at interest. 

Summary.— Enumerating the points raised in connection with 
the ‘Gain and Loss Exhibit,” it may be stated as follows: (1) It is 
desirable that the Convention Blank include a statement of income 
and outgo on a revenue basis. (2) Such a statement is at present 
incorporated in the “‘Gain and Loss,” which is a combination of 
revenue statement and analysis of accumulation of reserve. (3) The 
present ‘‘Gain and Loss” should be so revised as to separate these 
two elements, (4) thus obtaining without additional work a revenue 
statement, which may be separately checked and found to be cor- 
rect, and an estimate of reserve which will be of value, first, as a 
guide to the correctness of the year-end direct computation of re- 
serve, and, second, as a basis of estimation of reserves for quarterly 
statements and other purposes. (5) While the gains and losses of 
the present exhibit will be easily available if required, they will 
not be subject to misuse by ignorant or malicious persons. 


ESTIMATION OF EARNINGS 


At the end of each quarter throughout the year, it is usually 
necessary to obtain some idea of the financial operations of the year 
to date and an approximation to the present status as regards sur- 
plus and earnings. A comparison with the corresponding period of the 
previous year is here of much value, and such a comparison, in one 
form or another, is undoubtedly made by all companies. 

Receipts and disbursements.—The precise form such comparison 
takes is dependent upon the material available in the particular 
company. A usual form is a comparative statement of receipts and 
disbursements for the period. Such a statement is on a cash basis, 
consequently a change in time of making payments may affect the 
figures. For instance, what appeared to be a considerable saving 
in medical fees was ascertained to be due to the fact that the com- 
pany, during the current accounting period, had put the payment of 
medical fees on a quarterly in place of a monthly basis. The amount 
of first year’s commission and of medical fees and inspections natur- 
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ally bears an intimate relation to the first year’s premiums collected. 
The amount of taxes paid may fluctuate and each large payment 
should be separately investigated in order to determine the true 
relation to the previous year. The information given regarding 
claims is not of much value, and a supplementary statement from 
the claim department showing the claims incurred with the cor- 
responding reserves released, double-indemnity claims incurred, and 
disability annuities set up, less recoveries, is usually required. 

Summary statement.—The foregoing statements make no at- 
tempt to arrive at or summarize the insurance earnings for the 
period, and a form of comparative statement which attempts to 
furnish this information is here described (see Appendix). The 
statement is based on the ‘‘Gain and Loss Exhibit” and shows in 
parallel columns the figures for the present period, the correspond- 
ing period of the preceding year, and the fina] figures of the ‘‘Gain 
and Loss” for that year. However, the actual position of the com- 
pany, for example, at the end of the first quarter, will best be shown 
by a comparison of the earnings as shown, with those of the first 
quarter of the previous year, rather than with one quarter of the 
total earnings of the previous year. 

The gain or loss from loading is on a cash basis; any change in 
the outstanding due to single large items, such as taxes, having 
been previously investigated. A fixed percentage, taken from the 
“Gain and Loss Exhibit” of the previous year, is applied to the cash 
premiums of the period. From this is subtracted the expenses paid, 
less a percentage of the assets for general-investment expenses, the 
result being the gain or loss from loading. 

The total of interest and rents is on an incurred basis, as an 
exact computation of the outstanding interest and rents Con for 
policy loans) is available quarterly, and as the outstanding varies 
considerably. From this is deducted investment expenses, and in- 
terest required to maintain reserve, which is, for the previous period, 
one quarter (for example) of the total for that year from the ‘“‘Gain 
and Loss,” and for the current year a percentage of this last figure, 
the amount of such percentage being equal to the increase per cent 
in assets. The result is the gain from interest. For my own com- 
pany, there is further deducted the interest required to maintain the 
deferred dividend fund, such interest being implicitly included in 
the dividend item of the “‘Gain and Loss.” 
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Mortality gain is simply the difference between the net death 
losses incurred, reserves deducted, and the estimated expected 
mortality for the quarter. Disability and double-indemnity loss 
consists of the present value of claims admitted, less disability 
recoveries, plus payments made, plus estimated increase in lia- 
bility on existing claims less the “expected loss” figure, which is 
based on the accumulation of reserves statement of the previous 
year. 

As the claim department of my own company tabulates the 
reserves released by surrender for cash of paid-up in their claim- 
books, the gain from surrenders is immediately available. If this 
were not the case, I believe it would be quite sufficiently accurate 
to use ratios of reserves released to values allowed, based on the 
experience of previous years. The gain from lapses, less revivals and 
changes, is an estimate, based on the average gain per thousand of 
lapsed business; gain or loss from annuities is ignored. The total of 
these items, compared with the total of those of the same period 
of last year, should furnish a fair approximation to the increase in 
insurance earnings, and if account is taken of the changes in value 
of investments, of the agents’ balances (non-admitted assets), and 
of miscellaneous gains and losses, the increase in total earnings to 
date is obtained. 


QUARTERLY RESERVE ESTIMATES 


A quarterly statement of this description is useful in connection 
with the statement at the end of each quarter required by the New 
York law. The method is that of the accumulation of reserve state- 
ment, except that the reserve, net premiums, and “‘expected”’ losses 
for disability and double indemnity are included, and in addition to 
the cash net premiums from the statement of the previous para- 
graph, the net increase in the outstanding as estimated is included. 
This means that in the New York quarterly statement prepared 
in this manner, the amount of the outstanding premiums does not 
affect the surplus as the increase appears as an asset and as an in- 
crease in reserve. As this figure, including as it does the due and 
unpaid, is difficult to estimate, this is probably on the side of ac- 
curacy. 

ESTIMATES OF FUTURE EARNINGS 

With regard to estimates in general, one elementary principle 

impressed by practice is to avoid, where possible, the estimation of 
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large figures. Company surplus may evidently be looked upon as a 
balance of much larger sums; that, in fact, is the method by which 
it is ultimately computed. Again, change in surplus is the net result 
of the operation of receipts and disbursements and of changes in 
assets and liabilities, or looked at from the viewpoint of the ‘‘Gain 
and Loss Exhibit,” it is the resultant of gains or losses in loading, 
mortality, interest, surrenders, dividend payments, changes in non- 
ledger assets, and so forth. It is, however, difficult to obtain de- 
pendable results from a method which estimates separately these 
component parts for the obvious reason that a small separate per- 
centage error in each of two large figures may lead to a large error in 
their difference. 

When, therefore, it is required to obtain in advance some idea 
of the probable year’s change in surplus, it would seem to be best 
to gain, from a study of surplus changes and their causes for the 
last two or three years, some idea of the ‘“‘normal”’ increase, and 
then to make allowance for any special events of the year in ques- 
tion or for any premises that may be laid down. 


NEW BUSINESS 


The cost in surplus of a given amount of new business is often 
a matter of interest to life insurance executives. The first question, 
obviously, is to determine what amount of new business may be 
absorbed without special change in surplus. The difference between 
this figure and the given amount, multiplied by the estimated loss 
per thousand caused by extra new business, will give the loss in 
surplus. The following points call for attention: (1) average pre- 
mium per thousand of business paid for; (2) average first year’s 
commission, considered as a percentage of premiums; (3) compensa- 
tion other than commission, if any, paid the agent for new business; 
(4) average cost per thousand of medical and inspection fees. Note 
that this cannot be obtained by dividing the medical and inspection 
fees allowed by the average policy, as cost of rejected business must 
be included. (5) Premium taxes, say 23 per cent of the premium. 
(6) First year’s dividend. While this is not disbursed, a reserve for 
it must be set up, which comes out of surplus. (7) The average 
reserve to be set up at the end of the year, considered as a percentage 
of the premium. (8) The true mortality cost for the average dura- 
tion of six months. 
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A further point is the effect of the business written during the 
previous year, if of abnormal amount, on the profits from lapse of 
the following year. While this effect is not difficult to estimate, the 
thought occurs in passing that a possible basis of estimation might 
be a combination of these two factors; that is, new business paid 
for, less lapses. 

In closing it may be well again to emphasize the fact that the 
paper considers reserve and earning estimates more particularly 
from the viewpoint of the smaller company. I am inclined to be- 
lieve that different methods of treatment are necessary for the large 
companies, possibly differing with the individual company. As an 
instance, it must be admitted that the ‘‘Check of Reserves” state- 
ment previously described is of very slight value as a check on the 
computation of the reserve for a large company, as even the usual 
variation is generally so large as to obscure all but the largest and 
consequently most palpable errors. Again, analyses of the kind dis- 
cussed become much more complicated with the larger companies, 
due to the more varied scope of their activities, and consequently 
one or more factors are almost inevitably lost sight of and the re- 
sults correspondingly distorted. 
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REVENUE STATEMENT 


Reg. Prems. incl. Divs. and Surr. Values 

applied excl. Supp. C. mot. involving . . 
Premitims-for Disability... .........<... 
Premiums for Double Indemnity........ 
Premiums for Supp. C. and Divs. at In- 

terest (incl. Accruals and Amortization) 
Interest and Rents (less Interest Disburse- 

mentsLeems) ges eiitwke at crea er see 
inmeStine nicer eerie ein rare rn 
XChange myers a terse cre a aicusnatoweyite sce 


plo talelin come ssa er eterna eer. 


Claim Sat ee er ty kan aioe sakes 


Paani CHEV, s5 5 gape aaein one oO cee 
Disability Claims (incl. present val. of 

Glaimisssetiup) sep no aa are see 
Double Indemnity Claims.............. 
Surrender Values, paid in cash or applied 

Lo baid-Upyinsurance sem meme e- 
Dividends Policyholders............... 
Dividends to Stockholders.............. 
Supplementary Contracts and Dividends 

Oftinterestremese -maerneveteanc cas: 
Imistirancese: SpenSeSmerr erreerete 110, -rer 
Investment su xpensesrraraeterenrismisierce ett 
Disa bilitvelixp eoSeStancancemten) serene 
Double Indemnity Expenses............ 
Bie Chane c Me mya teies ofa ateverlo wins esieuseteee 
MV. ES CIM CTIES RS eit ss se ot cts elarsusteias s wussv sie: 
Specialphund Some cere sincere «settee aicrecre 
INon-admittedvAssetsi jy -miieneive «ers 
Agents’ Balances charged off ........... 


Total Disbursements............ 


0 Mies rs 
ut- plus ut- 
Cash | stand- | Out- | stand- Reve- 
ing ’24 | stand- | ing 723 
ing 
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CHECK OF RESERVE 


Reserve, beginning of year...............0s0-- 
INGE Premilimsiob veal iioia otter ore 
Interest required for Reserve... ....0..¢..5.:00% 
Interest required for Net Premiums, one half-year 


Less: Reserves released by: Death............. 
Matanityersc rt itacs 
Annuity Payments. . 
Surrender, net...... 
Lapse tate oe 


Interest on above, one half-year............ 
Hxpected eMiontalityensva-t tras pecer nner re: 


Estimated Reserve, end of year...............- 
Regular Reserve as calculated..........:....... 


Wnagccounted loner ene hee ener ater eoio 
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STATEMENT OF GAINS AND LOSSES 


First Six Months||First Six Months|| Year 
1924 1925 1924 


New Business paid for, not incl. revivals. 


Loading: 
Premiums paid in cash or by div.... 
Estimated Loading ( 
expenses per expense sheet... ..4.-.- 
Idess\ seneral-investment expenses. || —<—<——|_——— ||| 
Estimated Loss in Loading.......... 


Oo) een oe —— pina 


Interest: 
Total Interest Received............ 
Outstanding, beginning of period. . .. 
Outstanding, end of period.......... = = 
JnmiueRegie INNEOIS a5 0 on00050000000. 
Investment Expenses, from above.... 
Investment Expenses, realestate. .... eee eee eee | ees 
INetelnterest ln comer aetna: 
Estimated Interest req. for Res...... [a ——— 
Grossilnterest Gainer eer acess 


Mortality: 
Net Death Losses incurred, per Claim 


p 
xpectede\lokval ity amen nie rnee ae —— 
GanmmirommViortality omens 


Disability and Double Indemnity: 
Disability Claims admitted, less Re- 
COVETIOSS ieee asta Ree arrest 
Payment shmMadenrar terme Cereerie e 
Double Indemnity Claims incurred... 
Increase in Liability on existing claims||——— ———— 
pected LOsses tment ererriar os es ——_ 
Gain on Disability and Double Ind. . 


Surrenders: 
Reserve Released on Surrender...... 
ALO WaNCEMAde. oo. cae eee ee 


| 
| 
| 
| 


Lapses: 
Ibusinessulapsediasa ys seria ine se 
Estimated Gain on Lapse, less Re- 
VAV AIS Sem Nev Means soe Phos iovote o ehe Phe 


Othem Ganson Wossesaucrwor sevcaceaerse 


Total Insurance Earnings......... 
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AVIATION HAZARD 
By W. F. POORMAN 


Aviation is the newest form of transportation. It is not as yet 
generally established, but having proved its value in military life, it 
will doubtless prove its necessity to commercial life. The possibility 
of commercial aviation of the future may be indicated by the fact 
that 327,510 flights were made and 278,668 passengers carried in 
the three years 1921-23 by the aviation companies in the United 
States. Since there are hazards involved, those who participate in 
aviation are desirous of insurance protection. Where there is a de- 
mand for this protection it is our duty to prepare to supply it. 

A careful search of insurance literature reveals a general treat- 
ment of the subject by Walter G. Cowles and the informal discus- 
sion of the subject in The Record, Volume XIII. It has been my 
endeavor to determine what experience is available on this subject, 
and by the courtesy of the Post-Office Department, the War De- 
partment, the Navy Department, and the aviation companies 
operating commercially, I am enabled to offer five tables of fatali- 
ties. 

Briefly the results may be summarized as in Table I: 


TABLE I 
: Avera 

Period Fou Nhe: Fatalities | Miles Pow 

; per Fatality 

iitineranitell yerspres eee 1921-23 | 9,000,000* 196 48 , 300 
WarniDepartment eae seers 1921-24 | 22,057,096* 211 104, 536 
Navy Department......... 1923-24 | 4,108,500* 27 152,166 
Post-Office Department....] 1918-24 | 9,213,318 40 230, 333 
Commercial companies.....| 1921-23 8,767,800 25 350,715 


* Estimated. 


The experience of the Post-Office Department is given in Table 
II in detail: 


GWG Aly sey 
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TABLE II 
Fatalities of | Average Miles Average 

Year Miles Flown | Pilots Flying Flown per All Fatalities | Miles Flown 
Ships Fatality per Fatality 
TOMS es oogaoa 102,548 I 102,548 I 102,548 
TOTO. fe eras 401, 205 4 II5,324 5 92,259 
TO20 22) chalsrssese 1,048,444 8 I31,055 I5 69,896 
TO 2a ahosseyerese E502) 733 7 273,247 9 212,414 
TOD 2 Aes oy oh 1,756,803 I 1,756,803 I 1,756,803 
O28 ieee ha enone 1,870,422 5 354,084 6 Bee 7, 
LO2A eps oie 2,061,073 3 687,024 3 687,024 
TOLS—24Neeee OQ, 2L3, ro 20 317,700 40 230,333 


* May 15 to December 31—seven and one-half months. 


From May 15, 1918, to December 31, 1924, a period of six years, 
seven and one-half months, a total of 9,213,318 miles was flown. 
During this period there were 40 fatalities of which 38 were in the 
air and 2 on the ground. Thirty-one pilots lost their lives; 20 while 
flying ships with mail; 9 on test and ferry trips; and 2 as passengers. 
Seven mechanics were fatally injured while flying as passengers and 
2 were killed by propellers on the ground. During the period 1921- 
24 an average of 43 pilots was continuously employed. 


TABLE III 


EXPERIENCE OF THE WAR DEPARTMENT 


Number of 
. Total Number Number of Number of * 
Fiscal Year of Fatal Crashes Fatalities Hours Flown eas AT 

TODTG eerste hetes ts 3 45 72. 76,858 1,053 
TG 2 2 Bees yepatucs. Slaten! 26 44 65,214 1,482 
TOUT at ore Ce OO 34 60 65,750 1,096 
TO LAG pecttcrcasiee eater t ae 23 34 04,351 De afi 
EO 2 U2 Airave Voli os 128 211 202,173 I, 432 


* Approximate number of miles flown may be obtained by multiplying the hours by 73. 


The War Department figures are given in Table IIL These 
figures show a more favorable average experience than that for the 
years 1918-20, as given by Mr. Hoskins.* 

The hazard was apparently reduced slightly in this group due 
to the fact that forced landings on water terminate fatally less fre- 


BREA LA, SEL, 302. 
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TABLE IV 


EXPERIENCE OF THE NAvy DEPARTMENT 


«: Average 
Total Hours Fatalities Hours* Flown 
Flown 


per Fatality 


Fiscal Year 


LOZ, ced cists ade al eet Co teaenn| ea nee sera: 2,622 
O23 trie Piero nstevoa 35,785 iy) 2,105 
ROQA mere ee 32,690 10 3,269 
LOZ3—O4 a eae 68,475 27 2,536 


* Approximate number of miles flown may be obtained by multiplying 
the hours by 60. 


quently than do forced landings on land. In this experience the 
fatality ratio among student aviators was approximately twice 
that of regularly qualified aviators. 

TABLE V 


EXPERIENCE OF COMMERCIAL-AVIATION COMPANIES* 


Average Miles 


Year Miles Flown Fatalities Flown per 
Fatality 

LO 2 Tae oer 2,907,200 6 484,561 
TO22 ee Saou ae 2,846,000 7 406,577 

EO23 Pantone oor 3,014,600 12 251,218 

Oot =23 aa aes 8,767,800 25 350), 725 


* Aircraft Year Book, 1924. 


Table V gives the experience of commercial-aviation companies 
in the United States. Mr. Gunn has given the experience of the 
British commercial-aviation companies for the years r919-22.1 Dur- 
ing 1923 these companies reported that 943,000 miles were flown; 
15,502 passengers carried with 5 fatalities (2 pilots and 3 passen- 
gers. Passenger rates average fifty cents a mile, which confines this 
transportation to people of means. Needless to say, it is people of 
means who carry substantial amounts of insurance. 

Table VI shows the mortality experienced among gypsy or 
itinerant flyers. There are estimated to be 500-600 nondescript 
craft in this country, consisting mainly of obsolete surplus army 
supplies and homemade machines with little semblance of stability 


t [bid., p. 394. 


1925] Aviation Hazard 89 


or air-worthiness. A careful review of the causes of death in this 
group for the past three years shows 84 deaths due to faulty equip- 
ment, 56 deaths due to stunt flying, and 8 deaths due to careless- 
ness on the field. 

TABLE VI 


EXPERIENCE OF OCCASIONAL FLYERS* 


F A Average Miles 
Year Pehle Fatalities Flown per 
Fatality 
TOD ccsusvetiatre © 3,000,000 49 16222 
LO 22 Paes ornensshe 3,000,000 62 48, 387 
DO23 rece ee loa 3,000,000 85 35,204 
TOT 23 erin eke toe g , 000,000 196 48 , 301 


* Aircraft Year Book, 1924. 


Diligent inquiry was made in regard to the experience in the 
various European countries but no information would be released 
for publication. 

CONCLUSIONS 


Scanty material available makes definite conclusions impos- 
sible, but apparently those participating in aeronautics can be 
divided into three classes: 

1. Occasionais: the amateur, sportsman, or ex-Army aviators.— 
They fly irregularly with obsolete and untested equipment and with- 
out the aid of expert mechanics. The fatalities in this group are 
very high, r in 48,000 miles. 

2. Army and Navy aviators, who are constantly experimenting 
with equipment, weather conditions, capacity loads, etc—They do 
stunt work because that is a military necessity. In spite of the best 
machines and excellent facilities for mechanical repairs, their fatal- 
ity likelihood is still high, 1 in 104,000 and 1 in 152,000 miles, 
respectively. 

3. Commercial flvers and passengers.—Aviation companies are 
endeavoring to prove aeronautics as something practical and safe. 
They have the best of facilities and avoid unusual hazards, but in 
spite of all carefulness the fatality likelihood is 1 in 350,000 miles. 
Possibly post-office aviators belong in this group but experience a 
somewhat higher mortality, probably due to attempting flight re- 
gardless of climate conditions. 
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DISCUSSION OF PAPERS READSBUHE 
NOT DISCUSSED AT PREVIOUS 
MEETING 


A STATISTICAL STUDY OF BLOOD PRESSURE 


BY ROBERTSON G. HUNTER 


MR. F. B. MEAD: 


There is little to be said on this paper except to express apprecia- 
tion for the new data brought out. 

Mr. Hunter calls attention to the fact that the average blood 
pressure for the various age groups is less, according to the experi- 
ence of his company, than that of companies which have previously 
published their data. This probably is because as men become more 
expert in taking blood pressure their readings are inclined to be 
lower than when they were less experienced. We find that our more 
experienced men report lower blood pressures than the less experi- 
enced. 

Blood pressure, I am sure, and this is indicated in this paper, 
will be demonstrated in the future to have an influence on mor- 
tality just as weight has. All other factors being equal, an increase 
in blood pressure will mean an increase in mortality, just as, all the 
factors being equal, an increase in weight will increase the mortality 
except for age incidence in connection with weight. 

Mr. Hunter, on page 207, refers to the fact that after age forty- 
five there was evidently a larger variation from the average pres- 
sure, especially in connection with overweights, but up to the point 
where the data were large enough to be thoroughly representative, 
overweight to the extent of 16-20 per cent did not increase the 
systolic pressure more than 4 points. That probably is as might be 
expected. It really is quite a large variation when you consider that 
they took cases within certain narrow limits. 

If you took the extreme weights they have accepted and took 
their blood pressure after a period following the examination, you 
would probably find the variation very great because overweights 
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develop the degenerative diseases of which blood pressure is a 
symptom. It would probably be found among unexamined lives 
that the variation is quite great. 

Toward the close of his paper Mr. Hunter says that one of the 
interesting things about the table is that the systolic pressure seems 
to be as significant as the diastolic pressure. 

Recently in our own company we have gathered statistics to 
determine the relation of the diastolic to the systolic in substandard 
lives, or lives that have been rejected; that is, those who had very 
high blood pressures with other impairments. We took only the 
data from the very best examiners, and we found that almost a 
constant relation held between the average systolic and the average 
diastolic; however, the diastolic did not increase quite as rapidly as 
the systolic. It is almost two-thirds on healthy lives, but when the 
systolic increases, the diastolic tends to be, as it gets higher and 
higher, about 59 or 60 per cent of the systolic. 

Now, the average diastolic bearing about the same relation to 
the average systolic, it would be natural to expect that in a large 
group of lives a high systolic would be just as significant as a high 
diastolic. However, if you pick out the high systolics and classify 
them into high diastolics, low diastolics, and average diastolics, it 
would probably be found that the mortality is high where the dias- 
tolic is high, and not so high where the diastolic is average. Hence 
the statement that the systolic is as significant as the diastolic may 
not be true in general. 


MR. E. G. FASSEL: 


Regarding the point that Mr. Mead referred to, saying that 
there is a tendency toward lower blood-pressure readings, one of 
our medical directors in a recent conversation pointed out the same 
situation and offered the same explanation. He said that in the 
early days the doctors had less experience in blood-pressure read- 
ings and would make too much of a business of it with the result 
that the applicant would become somewhat excited and his blood 
pressure would go up. There is still a tendency for the pressure to 
rise at first owing to excitement, but nowadays an experienced 
doctor ignores probably the first two readings and takes later read- 
ings as being more nearly the correct systolic blood pressure. As a 
result, we get a lower reading than formerly. 
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MR. J. R. LARUS: 


We have been contributing to the general information that is 
being gathered on blood pressure. To that end we have not made 
any investigation in our own company. 

I was interested, as I came in, in one thing Mr. Mead said. He 
may have answered it before I got in here but I would like, if he did 
not, to bring up the question of what a diastolic should be if the 
systolic is high? In other words, we will say the systolic normally 
should at a certain age be 130 and the diastolic 90. Now, if the 
systolic jumps to 150, what is the perfect diastolic to go with it? 
Should that also jump ro or 15 of the 20 points that the systolic has 
jumped, or should it stay low and give you a very high pulse pres- 
sure? Did you answer that, Mr. Mead, before I came in? 

Mr. Meap: I intimated it would be better to have a lower dias- 
tolic. 

Mr. Larus: And have the high pulse pressure? 

Mr. Mrap: And have the high pulse pressure. 

Mr. Larus: I understood from talking with a very prominent 
medical director of one of our large companies that a pulse pressure 
of over 55 mm might be considered pathological. If the diastolic 
stays low you get a high pulse pressure. If the diastolic comes up 
we are told that that is unfortunate. What is the ideal diastolic 
for a systolic 20 points above the normal? 


MR. L. A. ANDERSON: 


Since this discussion seems to run somewhat to the question 
where doctors disagree, I just want to call attention to one little 
discussion we had at a joint meeting of the Medical Directors Asso- 
ciation and the Actuaries in Des Moines. 

A doctor read a paper on blood pressure, and I raised the ques- 
tion as to what difference it would make if the test was taken imme- 
diately after meals, after drinking coffee, after vigorous exercise, 
after rest and so forth, and he answered positively that it made no 
practical difference. I found other doctors who are decidedly of the 
other opinion. 

It seems to me that if we are to rely on their figures we should 
have somewhat of a uniformity in the time and method of taking 
the pressure. 
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MR. R. G. HUNTER: 
(Written discussion submitted after the meeting) 


What discussion there has been bearing directly on the paper 
seems to have been brought forth by the statement that “systolic 
pressure appears to be as significant as diastolic pressure.’ The 
conclusion was reached from the examination of tables based upon 
the cause of death. Generally speaking, I carefully avoid drawing 
any conclusions from such material, but I was prompted in this 
case to do so as it ran contrary to the opinion generally expressed 
by medical directors. Mr. Mead defends this opinion of medical 
directors, although I cannot quite follow his reasoning. 

There seems to be no doubt that emotional excitement, the in- 
take of stimulants, etc., cause the systolic pressure to vary but have 
little or no influence on the diastolic pressure. Accordingly, the 
diastolic is a better index of an individual’s normal blood pressure. 
I have even heard medical men go so far as to say that if the dias- 
tolic pressure is normal, it makes little or no difference what the 
systolic is within fairly wide limits. 

However, the tables that I have presented do not confirm this 
opinion. I am not willing to go so far as to say that the evidence 
that I have presented refutes it, but until further statistical evi- 
dence is produced I shall be governed in my judgment of risks by 
the belief that systolic pressure is as significant as diastolic. 


ON CERTAIN APPLICATIONS OF MATHEMATICAL 
SDATISTICS TOsACTUARTAL.- DATA 


By PROFESSOR H. L. RIETZ 


MR. H. H. JACKSON: 


When Beowulf was about to enter on his terrific combat with 
Grendel’s mother, a kind friend lent him an especially famous sword 
named Hrunting. It is related, however, that when the actual 
struggle came the hero made use of an old mighty sword which had 
been hanging on the wall. Returning victorious to his friends, he re- 
marked in explanation, “I really couldn’t do a thing with Hrunting 
in battle,” then added magnanimously, “But it’s a good sword.” I 
wonder if this episode does not illustrate the attitude of a great 
many actuaries regarding the application to actuarial studies of 
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specialized mathematical statistical methods. In the actual heat 
of investigation they fall back on the old and mighty weapon re- 
ferred to in the paper as “common-sense methods of analysis,” and 
politely but firmly refrain from employing the newer statistical 
technique, although admitting that it is an excellent weapon. Thus, 
in concluding a discussion of a fairly recent paper of Mr. Elderton 
on this subject, the President of the British Institute remarked that 
he thought rough-and-ready, general, and easily understood meth- 
ods of conducting business were being adopted more and more, but 
that might be because the actuaries had not yet brought their sci- 
entific analysis up to the point at which the necessity of greater 
refinement had been clearly established. 

Possibly there are other reasons why the actuarial student fre- 
quently neglects this portion of the statistical field. For one thing, 
the ideal textbook on the subject has yet to be written. I suppose 
Yule has almost satisfied this requirement, but Yule deliberately 
avoids demonstrations through the infinitesimal calculus. Yet the 
student before going far in the subject is bound to come upon for- 
mulas dependent on the calculus, and is too often expected to take 
them for granted or else to accept a demonstration which his mathe- 
matical equipment has not prepared him to follow. The Handbook 
of Mathematical Statistics recently edited by Professor Rietz reveals 
this difficulty. The individual chapters are very helpful to the stu- 
dent, but he occasionally comes upon undemonstrated formulas 
which he would be wholly unable to derive for himself and for which 
he may find it difficult to turn to demonstrations. 

A second difficulty is that so many statistical discussions are 
written by specialists for specialists, all human interest having been 
sedulously squeezed out before the proofs reached the printer. Prob- 
ably the American volumes which most completely refute this 
charge are those of Raymond Pearl. In spite of its title, his Medical 
Biometry and Statistics makes interesting reading for the actuary. 
Julian Lowell Coolidge’s recently published Introduction to Mathe- 
matical Probability, too, is a charmingly human book. Here again 
Professor Rietz has come to our assistance, his discussion in the 
present paper of the skewness of frequency curves for weight in 
pounds as contrasted with those for height in inches being a delight- 
ful example. 

A third difficulty results from what might paradoxically be 


1925] Discussion 95 


termed “‘the inconclusiveness of conclusions.” For example, suppose 
we have, after a somewhat laborious process, arrived at the coeffi- 
cient of correlation for given variates. We may still be far from a 
correct interpretation of our result. So standard a work as Brunt’s 
suggests that “it seems doubtful whether any serious meaning can 
be attached to values of r which are less than .5.”” Yet Mr. Elder- 
ton’s paper referred to by Dr. Rietz contains great numbers of 
coefficients of correlation treated as significant though much smaller 
than .5. Indeed, I judge that most laborers in this field regard the 
coefficient as significant even with a pretty small absolute value, 
provided the value is relatively large compared with its probable 
error. This fundamental difficulty of interpretation of results can- 
not, of course, be removed, although the paper under discussion ad- 
mirably illustrates the care necessary in reaching conclusions. 

A fourth difficulty confronts the actuarial student. Except for 
Elderton’s textbook, which he is usually eager to forget as soon as 
examinations are over if he has not had the misfortune to forget 
it before entering the examination-room, and for papers very sparse- 
ly scattered through the Journal of the Institute, he will find almost 
no applications of modern statistical methods to practical actuarial 
problems. The present paper is therefore particularly timely and 
helpful. Indeed, my chief criticism of it is that it modestly omits 
reference to an earlier paper by the same author, which in an inter- 
esting way acquainted the actuarial student with the application of 
the statistical method to chance fluctuations in mortality and the 
related problem of the maximum. This paper in The Record, I, 1, 
should be read by all students of the present paper. 

These difficulties (and my enumeration of them has barely 
scratched the surface) being what they are, it is hardly to be antici- 
pated that most actuaries will ever employ the methods widely, in 
preference to those of ‘‘simple subclassification and comparison.” 
But, undoubtedly, actuarial investigations and results will in future 
be subjected more and more critically by members of the profession 
to technical statistical tests. As a result, I think mere accumulated 
data, which at best form but a part of statistical history unlikely to 
repeat itself, will be, for practical purposes, more and more freely 
dealt with, while educated judgment and mathematical statistical 
tests will help to prevent our going too far, or very wrong. An inter- 
esting example of this tendency in the hands of an accomplished 
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statistician has already appeared in the publication for the Insti- 
tute and faculty of The Mortality of Annuitants, 1900-1920. 

If the role of modern statistical methods is to be that suggested, 
of checking up results arrived at by more rough-and-ready processes, 
it may be of some interest to turn the tables by attempting to check 
certain of Professor Rietz’s statistical results by common-sense 
analysis. Suppose an actuarial student unfamiliar with these sta- 
tistical methods were asked whether in his judgment there would be 
fairly close agreement in general between ordinary ages at entry 
and corresponding mean ages at death; would he not immediately 
realize that a table of the complete expectation of life on a select 
basis would readily supply him with the mean age at death, and that 
even lacking the select basis he could arrive at roughly helpful re- 
sults by turning to the American Men ultimate expectations? These 
he would quickly find give mean ages at death which are very nearly 
a linear function of the age at entry, and a test shows that the select 
complete expectation still gives the mean age at death as approxi- 
mately a linear function almost unappreciably steeper. A reference 
to such graphs as 39 and 41 in Professor Glover’s invaluable 
United States Life Tables shows that this condition is not at all 
peculiar to the American Men Table. It seems likely, then, that the 
condition illustrated in Table VII and Table VIII of the paper 
would be found to hold for more extensive data, and that the linear 
regression of Table VII is not due in any important degree to the 
rapid growth of the company within the past twenty years. As a 
minor suggestion it may be pointed out that the conventional 
scheme of indicating impossible combinations in such tables as 
VII and VIII by a diagonal ruling might emphasize to the eye the 
explanation carefully made in the text, that many of the blank 
spaces can have no significance. 

To make a rough-and-ready test of one other conclusion of the 
paper may be worth while. Indeed, Professor Rietz has already 
indicated the test and the conclusion in this case. Suppose a prac- 
tical actuary, widely experienced in the selection of risks, should be 
approached with this hypothetical question: 

Suppose you are supplied with adequate data concerning three 
features of deceased male policyholders, namely, for each, his age at 
entry; the age of his father at death, death having preceded the 
son’s entry; the age of the son at death. Suppose you are able by 
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ingenious statistical devices to eliminate the effect of age at entry 
upon age at death so that your results can be treated as if a body of 
entrants, all of a given age at entry with fathers dead at specified 
ages, supply adequate data for consideration. Assume that no 
other significant figures are tabulated. You have only paternal age 
at death instead of age at death of what statisticians call the ‘‘mid- 
parent.” All data concerning grandparental and sibling histories 
are ignored. Furthermore, all accidental or quasi-accidental causes 
of death, whether among fathers or sons, have been indiscriminately 
included. Remember, finally, that where the nature of the father’s 
death was such as seemed very likely to influence disadvantageously 
the son’s expectation of life, the entire case was automatically ex- 
cluded from the data by means of a declination, while no subdivi- 
sion has been made for build, occupation, personal history, or the 
other qualities dear to committees on selection. Under these cir- 
cumstances, would it be possible to trace any significant degree of 
similarity between the ages at death of the fathers and the ages at 
death of the sons? 

Bearing in mind the inconclusive results of a far more general 
investigation concerning the influence of family history on mortality, 
as reported in Transactions of the Actuarial Society of America, 
XXII, 538-40, would any of you hesitate to answer that hypo- 
thetical question with an emphatic “No,” thereby once more 
checking the statistical conclusion of the present paper? 

For his very patient and illuminating efforts to remove from the 
path of the actuary some of the difficulties between him and a 
reasonable understanding of modern statistical methods, every 
actuarial student is grateful to Professor Rietz, and, indeed, ‘“‘Aren’t 
werallir. te? 


PROFESSOR J. W. GLOVER: 
(Written discussion presented by Mr. C. F. Cross) 


Within the present century a transformation has been taking 
place before our eyes which has a most significant bearing upon our 
subject. I refer to the tremendous strides which have been made in 
the analytical theory of statistics. Before the advent of this child 
in our midst, we might have flattered ourselves with the pleasing 
thought that most of the problems in actuarial analysis, or at least 
our point of view toward them, had been settled. Happily the new 
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era does not mean that they are now unsettled—it means a deeper 
and more satisfying insight into what we thought we quite fully 
understood before. 

The theorem of Bernouilli is not mentioned in the first edition 
(1887) of the Text Book of the Institute of Actuaries, nor in any of its 
reprints, indeed, in the recent revision by Spurgeon and Calculus 
and Probability by Henry, no slightest hint is given of the fine dis- 
tinctions of modern analysis between a priori probability and sta- 
tistical relative frequency. This is due to the meta-empirical trend 
of thought in the English school wherein the postulated probability 
was lost to sight in the maze of ghostlike forms pointing the way to 
a composite limit. But even this limit was not taken seriously—it 
was replaced by the empirical facts, a step quite justified, perhaps, 
but through this emphasis serious analysis of the deviation between 
empirical fact and postulated limit received almost no attention, 
although it now appears that it is at the core of the whole doctrine of 
chance. 

After all, we obtain our first ideas on probability from the text- 
books, and if they do not show the light, only a few will have the 
time or the curiosity to wander beyond their pages, and in one way 
or another absorb different and perhaps new points of view. Per- 
haps Dr. Rietz has done more than anyone else in this country to 
call the attention of mathematicians to the genuine importance of 
mathematical statistics, and it is fitting that he should be the first 
one to present some ideas concerning the applications of this type 
of analysis to actuarial data. He has done well, I believe, to select 
illustrations under the headings of random sampling, frequency 
curves, and correlation. I wonder if actuaries have not been prone 
to spend too much time in measuring fluctuations in terms of 
smoothness, as indicated by the run of some order of differences, 
rather than from the point of view of the deviations lying within 
prescribed limits of random sampling. Pearson’s test of “Goodness 
of Fit” applied to the actual and adjusted deaths seems much more 
to the point. Here we reach a definite conclusion that on the basis of 
random sampling about 45 cases in roo trials on the average would 
give deviations as great or greater than those actually observed. 
This is much more satisfactory than knowing that the third differ- 
ences are small and frequently change sign. 

In passing I would like to refer to several papers which may 
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prove useful in applying the test. The first is “Goodness of Fit in 
Statistics and Physics,” by Pearson, in Biometrika, I, 239-61; 
“On Criteria for the Existence of Differential Death Rates,” by 
Pearson and Tocher, in ibid., pages 159-84; ‘“Some Experiments to 
Test the Theory of Goodness of Fit,’’ by Brownlee, in the Journal of 
the Royal Statistical Society, LXX XVII (1924), 76-82. 

The stochastic or probability concept of actuarial functions and 
the relation of statistical relative frequency thereto should be care- 
fully thought out and the values of such functions should be studied 
in connection with their probable limits of variation. Reversions, 
annuities, in fact most of the functions with which we have to deal 
are of this character. It would be difficult to find better illustra- 
tions of mathematical expectation and averages than those furnished 
by single premiums, and their full treatment, including probable 
errors, or probability of fluctuations within prescribed limits. 

With regard to frequency curves I think Elderton has placed 
the work of Pearson fairly well before actuarial readers; also a num- 
ber of papers have been published in various actuarial journals 
based on the application of the method of moments to frequency 
curves to actuarial data. The work of Charlier and others in the 
Scandinavian school is now available, not only in the original mem- 
oirs of Charlier in the Proceedings of the Lund Astronomical Observa- 
tory, but also in the Skandinavisk Aktuarie-Tidskrift (Scandinavian 
Actuarial Journal), 1918-24, now in its eighth year. Many of these 
papers are in English, and I most urgently commend this Journal 
to those who have the time and inclination to follow up the most 
recent developments in statistical analysis. 

It is under the heading of correlation that Dr. Rietz has pointed 
out the most interesting applications. This theory occupies a broad 
field; it attempts to measure in a quantitative way the dependence 
or degree of association existing between two variates. The limits 
between which it operates are from no dependence (in the probabil- 
ity sense) to absolute functional relationship. This embraces a 
field potentially rich in important problems and with data already 
accumulated and ready to be analyzed. I have no doubt it is des- 
tined to become a most valuable adjunct to what Dr. Rietz so 
tactfully describes as the “educated judgment” of the actuary. 
Undoubtedly the judgment which comes with long experience is of 
first importance, but I advise the young man who is ambitious to 
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get the last drop out of his data to leave no stone unturned to ac- 
quire the breadth of view which this fascinating subject of mathe- 
matical statistics will surely give him. 


MR. E. A. PORTER: 


There is really a moot question as to which is the least reliable 
statistical worker—the man who has mastered the mathematical 
methods and applies them mechanically to any and every kind of 
data, or the so-called ‘‘common-sense worker” who believes, for 
some reason, that he can get results without an adequate kit of 
tools. This paper should be of substantial help in combating any 
tendency we may have in either of these directions, and in confirm- 
ing us in the proper ideal of the use of good common sense, comple- 
mented with thorough equipment to do the best and most effective 
work. 

The most common statistical fault of our profession is a tend- 
ency to assume homogeneity where such, if it exists, certainly calls 
for demonstration. Our largest statistical activity is the investiga- 
tion of mortality among various classes of insured lives. As ordi- 
narily carried out, the largest possible group is obtained showing 
the certain kind and degree of impairment about which information 
is needed; the death-rate in this group is observed over a period of 
years and compared with the death-rate in another group presumed 
to be made up of normal lives. Although there have been note- 
worthy exceptions, the general tendency has been to assume the 
difference in death-rate observed to be largely or entirely due to the 
impairment under investigation. Great expense and labor have been 
incurred in the effort to eliminate error arising from accidental 
variations by the use of large groups, but relatively little attention 
has been paid to securing the extremely high degree of homogeneity 
which should exist in them if the comparison is to be on a sound 
basis. 

I would like to venture the opinion that the mortality experi- 
ence of a small group, the individuals composing which having been 
so picked as to make up a homogeneous group, will be a more reli- 
able basis for estimating the extra mortality due to a certain kind 
and degree of impairment common to the members than the experi- 
ence of a far larger group, which merely constitutes the run of 
acceptances showing such impairment. Our problem in the study 
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of impaired lives is essentially one of partial correlation, and we 
have, to a very large extent, been treating it as simple correlation. 

To be specific—suppose we examine the mortality experience 
among the run of standard office acceptances showing blood pres- 
sure 122.5 to 127.4 and 142.5 to 147.4. We are already wise enough 
to subdivide such experience by age, and we know definitely that 
height and weight are correlated with the resulting mortality rate. 
Considering these taken care of, we should still find, I believe, a 
marked difference in the two groups as to occupations, habits, 
family histories, nationalities, etc. It would seem better, instead of 
employing the entire experience in bulk, to handpick a small group 
to represent each blood-pressure range, subjecting each individual 
included to the same requirements in order to insure homogeneity. 

Now if we begin to follow such a plan as I[ have here suggested, 
we shall have need of mathematical statistical theory to test our 
conclusions, inasmuch as the smaller groups employed will necessi- 
tate close guard against the results of chance fluctuations. 

Furthermore, even though we adhere to all our present ways and 
practices, surely we can in much of our work safely reduce the vol- 
ume of material to be used, and consequently the cost of research. 
Mathematical statistics will furnish a guide for planning investiga- 
tions by random sampling, and will fix fairly reliable minimum 
amounts of data to be obtained. 

We have one problem which falls somewhat in the field of ran- 
dom-sampling theory which is of predominant importance. I refer 
to the determination of limits of company retention. Too large 
limits place a company in danger of disaster from mortality fluctua- 
tion, too low limits mean a constant drain on surplus to carry rein- 
surance on risks. This problem involves so many different elements 
that it is of course incapable of a strictly mathematical treatment. 
However, the literature of the subject, although extensive, still 
fails to give acceptable guidance, and it remains a very inviting field 
to some actuary possessed of rare common sense and high mathe- 
matical attainment. 

The mathematico-statistical method in combination with bio- 
logical hypotheses may eventually lighten very materially our sta- 
tistical burdens. The Swedish Mortality Investigation of 19217 is 
an example of an investigation of mortality in classes which was 
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made from deaths alone, no exposures being calculated. Mr. Arne 
Fisher? has also produced some excellent mortality tables by the 
use of death records only, without computation of the exposed to 
risk. If there are underlying biological laws governing in gross the 
life and death of humanity, surely these laws when known will 
largely obviate the necessity of the compilation of vast masses of 
statistics. Perhaps even the present dimly apprehended relation- 
ships may do stalwart service, if properly handled. 

We owe a great deal to Mr. Rietz for his illuminating and inter- 
esting paper. Especially interesting is his discovery of an average 
duration from issue to death which appears to be the same for all 
ages. If confirmed by larger experiences, this relationship might 
prove of value in theoretical work on mortality and lapse rates. 
The final conclusion of his investigation of correlation between age 
at death of father and son is not so very surprising. For many years, 
considerations of heredity, per se, have been receiving less and less 
consideration in practical underwriting. It is pleasant to note that 
common sense, without statistics, finally got around to about the 
same conclusion as was obtained by highly perfected analysis of 
statistics. 

I certainly trust that this paper will be the forerunner of many 
others along the same line. 


DRS He REET: 


It is doubtful whether I can add anything to the very able dis- 
cussion that has been given of this paper. But I do not wish to let 
the opportunity pass without saying that I appreciate very greatly 
the discussions and that I feel very much encouraged from what has 
been said. 

I find myself in agreement with practically everything in the 
discussion. 

I acknowledge again that this paper would not have been writ- 
ten except for the suggestion by our President that I write a paper 
involving the methods of mathematical statistics. I was not very 
sure after the paper was written and read that he felt convinced that 
his suggestion was worth while, but I am sure he feels after this 
discussion that his suggestion was very much worth while. I am 
encouraged to think that the paper has set some of us to thinking 
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about the possibility of supplementing our methods of common- 
sense judgment by more technical tools for doing certain things. 

There were two or three points brought out in discussion on 
which I might possibly comment briefly, although I think it would 
require a precision of statement that I cannot perhaps command 
off-hand. 

The first point to which I wish to direct attention is one made 
by Mr. Jackson, in pointing out the differences of opinion as to the 
meaning of a correlation coefficient, say of .5 or smaller. He quotes 
a capable mathematician, Mr. Brunt, as expressing doubt as to 
giving any serious meaning toa correlation coefficient smaller than .5. 

I think Mr. Jackson will agree with me that the meaning to be 
attached to such small correlations depends upon the purpose we 
have in mind. If the purpose is to establish the existence or non- 
existence of correlations, then a very much smaller correlation than 
.5 may be significant. In this case the comparison of the correlation 
coefficient should be with its probable error—its value is how many 
times that of its probable error? That is to say, our purpose in 
this case would be simply expressed by the question: Does cor- 
relation exist or is there no significant correlation? 

Our purpose next might be to predict something about an indi- 
vidual corresponding to an assigned value. For example, if we wish 
to predict something about the age at which an individual son would 
die because we have found that the father had died at age twenty- 
five, I dare say that a correlation coefficient of .5 would not give a 
degree of accuracy that is worth while. The standard error in the 
son’s age at death would be reduced but little on account of that 
small correlation. 

On the other hand, if we had a large number of men, let us say 
that we are going to take one hundred men, all of whose fathers died 
at age twenty-five, then let us ask the question: What would be the 
predicted average age at which those sons would die? You may then 
tell a great deal with a correlation coefficient of .5, and tell it with a 
moderate degree of accuracy which for many purposes would give 
real satisfaction in prediction. 

So here are three cases set up in which our purposes are dif- 
ferent, and depending on the purpose we have in mind, the correla- 
tion coefficient of .5 may or may not be of any significance. 

I was very greatly interested in the discussion of homogeneity 
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brought out by Mr. Porter. There is an important thought in what 
he said. It is the most difficult thing I know about in statistics to 
say what we mean by a homogeneous statistical group. There is 
nothing to be encouraged more in statistical analysis than the very 
thing that Mr. Porter brings out—subclassification and common- 
sense methods applied to these subclassifications. 

Unfortunately, I did not feel I had the space in this paper to 
bring out the technical things that are associated with certain kinds 
of a subclassification. The thing I have in mind is found in the Lexis 
theory of dispersion. You will find a chapter on that subject in the 
Handbook on Mathematical Statistics that I edited, and which was 
published about a year ago. I refer freely to that book because it 
brings the authors no royalties at all. The royalties, if there are any, 
go to the National Research Council. 

Hence, I venture to say, if you are interested in subclassifying 
certain data so as to detect in what respects they are not homo- 
geneous for a particular purpose, that you may be materially as- 
sisted on the technical side by a study of the Lexis theory of dis- 
persion. To indicate the high regard for the Lexis theory in certain 
quarters, let me say that Charlier, the great statistician of Sweden, 
said in his recent book (1920)* that the Lexis theory which was 
brought out in 1877 was the first essential advance in statistics 
since the day of Laplace, about 1820. J. M. Keynes in his critical 
Treatise on Probability, published in 1921, makes a somewhat similar 
statement. He praises the Lexis theory, and he seems to me to be 
too critical toward the Karl Pearson theory. His main point is 
practically in line with the matter to which Mr. Porter refers in 
respect to subclassification of data to secure a better type of sta- 
tistical analysis. 

MR. P. H. EVANS: 

Dr. Rietz has referred to the fact that he wrote this paper 
because I suggested that a paper of the sort should be written. He 
has said that he had some doubt at one time after the paper was 
written and read as to whether I still felt that way. But I want to 
assure the Doctor that some of my friends think that my loyalty to 
my own ideas amounts almost to stubbornness, that I never had 
any doubt at all at any time as to the timeliness and value of this 
paper. I hope that the subject will be given further attention by 
members of the Institute. 


t Vorlesungen tiber Mathematische Statistik. 
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A STUDY OF THE EFFECT OF USING STANDARD 
RESERVES AND SURRENDER VALUES FOR 
SUBSTANDARD POLICIES 


BY F. S. WITHINGTON 


MR. L. A. ANDERSON: 


I welcome the present paper because I feel it is timely, inter- 
esting, and useful. It is timely because practically all companies 
today are interested more or less in substandard business. It is 
interesting because the comparisons have been made in a way not 
heretofore found in actuarial literature, and I believe it is useful 
because it gives us the actual amount of excess or deficiency in 
reserves and surrender values under certain conditions. 

The spirit of the paper is scientific—not dogmatic. It does not 
pretend to be orthodox except in so far as the author seems to 
assume that the multiple g, is the proper basis on which to build 
substandard rates and values. There is no question but that this is a 
proper basis for some classes of risks, but to assume that it is a 
suitable basis for all classes of substandard risks is hardly war- 
ranted. We have only to look about us for example. Where, for 
instance, the extra risk is in all probability fairly constant from age 
to age at least within certain age groups, it would not be fair to 
charge the increasing cost resulting from the multiple g,. In other 
cases the extra hazard is decreasing like that of tuberculosis after a 
certain age. In other cases and age groups the extra risk is pro- 
gressive even beyond the progressive increase of the gy or multiple 
qx. To assume, therefore, that the extra cost of carrying the risk is 
in all cases increasing along the line of a multiple gy is a rather far- 
fetched assumption. As Ruskin said: ‘“‘The work of science is to 
substitute facts for appearances and demonstrations for impres- 
sions.” J feel that the author has complied pretty well with this 
rule as far as he has gone. The paper, therefore, is suggestive rather 
than comprehensive although it does cover a wide range of examples 
given in the voluminous tables that he has given us. This wide 
range of examples gives us an excellent check on conclusions that 
might easily be drawn from less extensive investigations. The 
author sets out to show that standard values should not be used in 
policies covering substandard lives, and this I feel he has accom- 
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plished very thoroughly. The tables are arranged in two groups, 
namely, from I to VII, giving a comparison of standard values with 
substandard values at the true age at issue; and second, Tables 
VIII-XIV, giving the comparison between the standard values at 
the rated-up ages and the substandard at the true ages, based, of 
course, on a multiple gz table. 

The tables are valuable in showing that at certain ages and plans 
the plus or minus sign will run through a long series in which con- 
clusions might easily be drawn on a superficial investigation that 
they will hold throughout, but on examination of the tables we 
find that the values change rather suddenly to the opposite sign in 
some cases where I, at least, did not expect the sign to change. 

Another striking difference is that the paid-up values show plus 
signs while extended insurance shows minus signs, and while the 
cash value shows minus signs the pure endowment shows plus signs. 

Again, there is a rather wide variety of differences when we come 
to the higher ages. For example, on page 282, ““Ten-Year Endow- 
ment,” age fifty, 200 per cent g, shows plus signs throughout, while 
the 225 per cent g, shows a plus sign the second year, minus signs 
the third and fifth, and a plus sign the ninth. Similar curvatures 
and fluctuations appear in the figures even if the sign does not 
change. The change of signs, however, is very helpful in bringing 
to our attention those peculiar fluctuations. 

I feel that an extensive review of the figures and comparisons 
would be of very little use at this time. I would recommend that 
the student refer to the tables as printed in the Record. 

The company with which I am connected has been using Mr. 
Withington’s tables as an auxiliary source of information in attempt- 
ing to fix upon rates for substandard risks. So far we have only a 
small amount of rated-up business, but like most companies I take 
it we are practically forced to consider some of it in order to take 
care of our agents. 

I believe it can be said without fear of contradiction that the 
best fundamental basis for substandard rating is separate mortality 
tables based upon actual experience in the various classes to be 
rated. As examples I would mention the tropical, subtropical, 
standard industrial, and substandard industrial tables, but the 
adoption of special tables and all the necessary derived tables for 
working purposes would be too laborious and expensive. 
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Referring again to the company that I am connected with, we 
have made rather free use of the flat extra premium rather than 
rating up the age. I am fully aware that a theoretical danger exists 
in that because when a policy is lapsed we have to give extended 
and paid-up insurance on a standard reserve basis. I feel that this 
danger is more theoretical than practical, however, because in all my 
connection with and study of the life insurance business I have yet 
to find a single case where a substandard or impaired life deliberately 
lapsed a policy into extended insurance on the assumption that it 
would outlast him. On the contrary, I have seen and heard of a con- 
siderable number of cases where persons in the advanced stages of 
pulmonary tuberculosis have asked to reinstate a policy that has 
been running under extended insurance and still has as much as 
nineteen years to run. To assume that a person in the advanced 
stages of pulmonary tuberculosis would live more than nineteen 
years is, of course, absurd. 

In other cases that have come to my observation, the policy- 
holder and his relatives have literally scratched and scraped to 
raise the money to pay the premiums because they knew the insured 
was in poor health and might have allowed the policy to lapse into 
extended insurance with a reasonable certainty that the insurance 
would outlast the insured. 

I would suggest that a study be made of surrender values based 
on special substandard mortality tables with those of the standard 
roo per cent gz table. 


MR. ARTHUR COBURN: 


Mr. Withington’s paper gives us a basis for comparison of the 
three more common methods of issuing substandard insurance. 

The paper calls our attention to the rather high reserves called 
for by the advance-in-age method. I believe that, especially for a 
company with a comparatively limited surplus, they should hesitate, 
before embarking on substandard business, in adopting the advance- 
in-age method of issuing substandard business. 

What are the proper reserves to hold for substandard business? 
I do not believe we know yet the proper answer to that question. I 
do not believe we will know the proper answer to that question until 
we have extensive mortality tables made up on the basis of sub- 
standard experiences. 
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Meanwhile, the companies are interested in practical and simple 
methods of issuing substandard business. For that reason many of 
them have adopted the system of charging extra premiums and 
allowing standard cash values. 

The paper shows that it may be unwise to allow extended term 
insurance under that system. Some of the companies have been 
eliminating extended insurance where the mortality rating was more 
than 150 per cent. I think this paper shows that this is a wise step 
to take. 


MR. F. B. MEAD: 


There are at the present time three principal methods of reserv- 
ing in this country under substandard business. The methods of 
rating practically coincide. 

One of the valuation methods which seems to me to be out of the 
question, particularly for small companies, is to use the rated-up-in- 
age method, because the reserves are unquestionably too high. 
For instance, on a 150 per cent risk at age thirty-five, the mor- 
tality provided by the rating-up-in-age method in the earlier years 
is only about 115 per cent. The company does not get enough pro- 
vision for mortality and puts too much in the reserve fund. 

As a consequence, some companies have adopted standard re- 
serves. Other companies have adopted the system of multiple 
tables, based largely on the American Experience Table. That is 
an intermediate method and coincides closely with the method of 
assessing the risks. 

Recently, Mr. Cammack has introduced in his company a com- 
promise method which he described today and which is intended to 
approximate closely the multiple-table system. By that method he 
employs a compromise between the extra-premium method and the 
rated-up-in-age method, and it is a very ingenious artifice with 
many advantages in connection with the preparation of the policies, 
supplying the agents with the values and the ease in application in 
the Actuarial work of valuation. 

The smaller companies, of course, are interested in maintaining 
their surpluses in these times of strong competition, and the method 
of charging standard reserves has many advantages. However, the 
extended insurance and the paid-up values are too high, but if a 
company has the automatic premium-loan feature, that question 
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may be entirely eliminated for the reason that very few people 
apply for extended insurance when the policies provide for auto- 
matic-premium loans. 

The disadvantage, I think, of Mr. Cammack’s method is that it 
still further increases the reserves over the multiple-table basis; 
and it has some of the disadvantages of the standard reserves in 
that the extended insurances are increased over the multiple-table 
method; but it might be that the advantages of the ease of adminis- 
tration, both in the field and at the home office, may make up for 
the disadvantages of the increased reserves and the increased ex- 
tended-insurance values. It is a method that is well worth while 
looking into. I believe that the rated-up-in-age method is to be 
avoided. 

Mr. Anderson has referred to the fact that while a great many 
companies use the multiple-table method, yet that does not apply 
to all types of substandard risks. I might say that that criticism is 
true of standard policies. We have just as great a variation there in 
the types of risks, almost as great, as we have with substandard in- 
surance. For instance, possibly we have too per cent constant risks. 
We have risks which are 80 per cent of the table, and we have many 
risks which are 115 or 120 per cent of the table, some types of me- 
chanics, and numerous other types that might be mentioned. 

And again, we have the overweight type where the mortality 
might be 80 per cent of the American Men Table in the earlier years, 
and that mortality gradually increase until it became 130 or 140 
per cent at the advanced age, and the average would be about roo 
per cent. There might be some further extremes where the mortality 
over a long period of years would be 120 per cent. 

And then we have the light-weight and the consumptive family- 
history type where the mortality in the earlier years might be 120 
or 130 per cent of the standard and in later life be 80 or 70 per cent 
of the standard. 

So the same criticism applies to standard insurance as to sub- 
standard insurance, and it seems to me that the criticism is not a 
just one, and that on the basis of the law of averages, just as we 
apply that law in connection with standard insurance, it is just as 
consistent to use the multiple-table system. 

Furthermore, the advantage of the multiple-table system is 
that it fits in with the matter of selection. For the most part, risks 
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are based on assessments, 125, 150, 175, 200 per cent, and so forth, 
and as we assess the risks and grade them that way, and our mor- 
tality statistics are gotten out on that basis and viewed from that 
standard and they probably can be classed that way, it seems con- 
sistent that we should compute our premiums and reserves on that 
or similar bases. 

In our own company, in last June we got out our entire sub- 
standard experience collectively up to the anniversaries in 1923, 
and all of our risks have been assessed on the percentage basis. The 
experiences I am speaking of are those which have been assessed 
and rated on the percentage basis, and the mortality was 103 per 
cent of the American Men Multiple Select, and the various group- 
ings, 125, 150, 175, and 200 per cent, show the same tendencies, 
although, of course, in the smaller groups there were some varia- 
tions. Some were below too per cent of our expected and some 
were above. But the whole, collectively, were 103. As our mortality 
was still more favorable last year I think the mortality is even closer 
at the present time. 

So there seems to be some evidence on every hand that the best 
method we have at the present time is the percentage method. 


MR. C. H. BECKETT: 


Simple methods of classifying underaverage lives for life insur- 
ance are desirable, but a tendency to go too far in this direction 
should be resisted. We cannot hold that all classes for which the 
probable mortality is such that standard insurance cannot be issued 
should be treated in the same way without ignoring a fundamental 
factor, viz., the incidence of mortality. 

When we say, as has been suggested here, that we will reduce 
our Classifications to four groups and issue policies in each group by 
a combination of advance-in-age and flat extra premium, we have 
improved the now generally discredited advance-in-age method but 
have not provided either premiums or policy values such as would 
be arrived at if more careful attention were given to the mortality 
element. This subject is now so well understood that it is not neces- 
sary to go into details. 

My plea is for greater care in classifications of risks at some 
possible sacrifice of ease in office detail. As a matter of fact, im- 
provements in office methods by the use of modern machinery have 
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largely eliminated the old idea of extra cost on account of additions 
to the number of groups. 

I am convinced that the best results from field men will be 
achieved whenever the agents are convinced that the company is 
making a real effort to grant insurance to their applicants on plans 
and at premium rates which appeal to them from a common-sense 
viewpoint as being reasonable and fair. 

The actuary’s attitude toward this entire subject should be 
favorable to a more careful classification of applicants into suitable 
groups, bearing in mind all the while that too great refinement is 
neither necessary nor desirable, but that such differentiation be 
made as will give just and considerate treatment to every type of 
extra-mortality group. So-called office and agency difficulties should 
be subordinated since they are easily overcome. 


MR. C. O. SHEPHERD: 
(Written discussion presented by the secretary) 


Mr. Withington has made a comparison of cash surrender 
values, paid-up life values, and extended-term insurance values 
based on what he calls, for convenience, ‘‘true substandard re- 
serves,’ with similar values based on (1) standard reserves and 
(2) standard reserves for an equivalent rated-up age. This com- 
parison is made for seven different plans and at ages twenty, thirty- 
five, fifty, and sixty. 

Mr. Withington uses the expression ‘true reserves’ to signify 
reserves computed on the multiple g, mortality table, explaining 
that the term is used as a matter of convenience as he realizes that 
there are sincere differences of opinion as to what constitute true 
values. Elsewhere in his paper he shows his own convictions in these 
words: 

I believe these differences are sufficiently large to indicate clearly 
that the use of standard values for substandard policies should be regarded 
as inadmissible not only on the basis of the American Experience Table 
of Mortality but on the basis of any other general experience covering 
standard lives in any company or group of companies. 


The value of any measurement depends on the measuring rod, 
and the vital question involved in this paper is the suitability of a 
multiple g,; mortality table for measuring substandard mortality. I 
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have never been satisfied that it was suitable. I might have been 
less disposed to question this system if I had not felt that it was a 
development along the lines of least resistance. It is such a com- 
fortable way of disposing of the many troublesome questions that 
arise. Once a single assumption is made, all else follows mathe- 
matically. No other method yet proposed seems to satisfy so nearly 
the natural desire for this ‘“mathematical”’ accuracy. 

Substandard premium rates came before substandard business, 
and they had to be determined many years before we had depend- 
able knowledge of the mortality which the business would show. It 
was convenient and natural to determine premium rates on the 
multiple g, basis, and with reasonable loading margins to cover un- 
certainties and contingencies they were accurate enough. Adequacy 
of rates was all important in the experimental stage—from which 
we have not yet graduated. It was natural but not necessary, and 
(as I believe) not wise, to adhere rigidly to the same assumption 
when reserves had to be computed. The assumption having been 
made for one purpose, it was hard, perhaps especially hard, for the 
mathematical mind, to see any reason why the same assumption 
should not be adopted for another purpose. And yet I believe the 
process had more of the form than the substance of a scientific 
development. It mattered little whether the incidence of mortality 
assumed was correct so long as rates were being computed, because 
the error introduced could not be great and it was legitimate to use 
the assumption even though we could not believe that it closely 
represented the facts; but when it came to the determination of 
reserves, the incidence of mortality was a matter of much greater 
importance and on account of our non-forfeiture laws a much more 
serious matter. 

Mr. Withington cites an instance in which cash values based on 
true reserves exceed cash values based on standard reserve by $90 
per thousand as an argument in favor of his plan. I cite it as one of 
the dangers of his plan. If this excess is not justified by fact, and I 
do not believe it is, it shows how we may increase the cost of sub- 
standard insurance by paying unnecessarily high surrender values. 
This excess is found at the end of the nineteenth year on the 
“Twenty-Payment Life” at age thirty-five for the 200 per cent 
group. Is it reasonable to assume that we need a reserve of nearly 
$100 extra on a group of lives about which our knowledge is limited 
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to the fact that they were known to be impaired twenty years 
before? 

I should take this situation less seriously perhaps if I did not 
believe that we had already erred in allowing high surrender values 
in our standard business. We have been both led and forced into 
this situation by the statutes of our various states basing values on 
the American Experience Table with 33 per cent interest. Mr. 
Withington mentions the “apparent tendency toward greater 
liberality” in respect to surrender values. I hope that this is “ap- 
parent” or at the most temporary. With mortality improving as 
rapidly as it is, the possibilities of reducing the cost of insurance 
are encouraging, but the same cannot be said for the cost of high 
surrender values, and I believe that reduction in premium rates 
cannot go much farther without a reduction in surrender values. 

The old principle that there is no such thing as the reserves on 
an individual policy does not often find a place today in our actuarial 
reasoning. The counter-principle of individual equities constantly 
presses in on us from all sides. The latter principle has been carried 
far enough, and there is less need for its elaboration and refinement 
than there is for a reversion to broad, underlying truths. 

Undoubtedly there are some, if not many, types of impairments 
resulting in relatively heavy mortality in early policy years. Policy- 
holders suffering from such impairments should receive lower, not 
higher non-forfeiture values than standard policies. In my judg- 
ment and to my knowledge, no one has yet made out a case to show 
that any other system of surrender values is superior to standard 
values for substandard policies. The great purpose of non-forfeiture 
provisions is to avoid serious forfeitures, and it is not a subject that 
lends itself to great refinement. 

There are so many factors affecting substandard mortality on 
insured lives that by the time statistical experience has accumulated 
it is out of date. Tuberculosis does not affect substandard mortality 
today as it once did. Glycosuria may have a different effect in 
the future from that which it has had in the past. Even overweight 
may have a different significance now that its evils are known and 
the blood-pressure test is commonly used. We are dealing with 
a group of classes that are likely to change rapidly. Then, too, 
there is the effect produced by a change in the types of impairments 
which the company will accept and changes in the classification 
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of different types due to new and improved tests. All these things 
point to the indesirability of too great refinements in the matter 
of surrender values. 

Substandard policies providing for values based on standard 
mortality tables do not prevent a company from carrying contin- 
gent reserves for additional security. It is one thing to accumulate 
funds to swell individual equities subject to withdrawal and another 
thing to accumulate funds for additional protection against un- 
favorable contingencies. The most serious objection to the higher 
reserves that Mr. Withington proposes is the higher surrender 
values which the law requires to go with them. Substandard busi- 
ness is being shopped and reshopped, and the right to surrender 
may involve a serious selection against the company, particularly 
if we pay higher surrender values than the facts warrant. We hurt 
the company and ultimately the substandard policyholder because 
the cost of his insurance will go up. Hf, on the other hand, in our 
effort to deal justly we pay slightly less than the facts warrant, little 
or no harm will be done and at worst we will be exercising a cor- 
recting influence on a practice that has already been carried to an 


extremes 
MR. F. S. WITHINGTON: 


I am certainly gratified at the amount of discussion which this 
paper has called forth, but I want to say that it was not my purpose, 
in writing the paper, to defend the multiple or any system of valua- 
tion. It was written to demonstrate what I regarded as being the 
wrong method, in using standard surrender values for substandard 
policies, on any method or basis. 

The discussion has taken a rather wider range than I expected, 
but I suppose this is natural and inevitable. 

I want to state, however, in answer to Mr. Shepherd par- 
ticularly, that it was not my purpose to advocate larger surrender 
values for substandard policies. In fact, I think my paper shows 
conclusively that on the basis of the comparison used therein, in a 
great many cases, the use of substandard reserves results in smaller 
surrender values than those based on standard reserves, particularly 
in the case of endowment policies. 

I repeat that the primary purpose of the paper was to point out 
the inconsistency of the use of standard reserves for substandard 
policies. 
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There are numerous fluctuations, mentioned by Mr. Anderson, 
in the differences between the reserves on the two bases, and some 
remarkable inconsistencies in these differences, which I traced down; 
and in thus tracing down the differences for each year between the 
five-year intervals, it was shown that there were some very sharp 
curves in these differences, but these are not because of error. They 
are due to abrupt variations in the incidence of difference; also, no 
doubt, largely to the two antagonistic elements of term insurance 
and pure endowment, in the various forms of policies. 

Tam gratified that this paper has also called forth the discussion 
of the general matter of basis of valuation of substandard business, 
in which I feel great interest. 

While I did not expect to go into the subject of the relative im- 
portance or advisability of the adoption of the multiple system, I 
will say that I recognize, of course, that no system will exactly fit 
all cases, but I advocate the general adoption, eventually, of the 
multiple system, principally in order to simplify the handling of 
substandard business. I realize that there are a great many cases 
where a flat extra premium seems more preferable than the multiple 
system, but it seems to me that we must get to a more simple way 
of handling this business if we are going to continue to do it suc- 
cessfully and practically. 

I tried to make the paper as comprehensive as possible, that is, 
to cover as wide a field as possible in order to see what the trend of 
difference was between standard and substandard reserves. The 
paper was intended to be informative rather than argumentative. 
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INFORMAL DISCUSSION 
NON-MEDICAL BUSINESS 


A. Solicitation—what agency regulations should be adopted ? 

B. Underwriting—to what extent is home-office medical supervision 
necessary? 

C. Valuation, etc.—should non-medical business be segregated for gain- 
and-loss accounting, dividend allotment, and expense account? 

D. What is the probable future of non-medical business in the United 
States? 


MR. J. G. PARKER: 


Mr. President, there is not very much which I can say in con- 
nection with the non-medical business which has not been said at 
many of the previous meetings of the Institute. 

Under the heading of “‘solicitation,” the question is asked, 
“What agency regulations should be adopted?” I am not certain 
of this question. I think, however, that one important regulation 
is to insist upon all business within the defined limits governing 
non-medical business being submitted on a non-medical basis. The 
agent should not have the option of submitting the risk medically 
or non-medically according to the inclination he may have at the 
time. 

In our own company we have modified this rule to some extent 
in that we give authority to our agents to have certain specified 
cases examined without first referring the case to the head office. 
Among other things specified on our non-medical blank a personal 
history of rheumatism or pleurisy given by the applicant to the 
agent would give the agent authority to have the risk examined. 

Many companies have insisted that all of their agents do a non- 
medical business, making no exception. In the case of my own com- 
pany we have made one exception. This is a city branch, the agents 
in which were averse to the proposition. They, accordingly, have 
no option but submit all their business on the medical basis. 

In regard to the underwriting practice at the head office, a non- 
medical case goes through exactly the same routine as a medical 
case. On account of the primary selection of the risk on the part of 
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the agent most of the cases are dealt with by the lay underwriters, 
very few of the non-medical cases having to be submitted to the 
medical referee. 

IMDR, Io 1S TEAMDIL 8 


I imagine the idea in the mind of the person who suggested this 
subject was rather non-medical business in the United States than 
non-medical business in Canada. 

The conditions in the two countries are in many respects widely 
different. In the case of Canada we have a population who are 
living under laws that are interpreted much more strictly, in the 
matter of the protection afforded life insurance companies in case 
of fraudulent misrepresentation, than in the United States. As a 
consequence, the state of mind of an applicant, in filling out and 
signing an application, as to the responsibility that rests on him to 
give precise facts is not similar in the two countries. 

It must therefore be borne in mind, in doing non-medical 
business in the States, that we cannot assume because of the—I 
think I may say—entire success in Canada that we shall be equally 
successful in handling such business in the States. We may very 
likely find that there is a definitely worse experience. 

In regard to the solicitation, I do not propose to say anything, 
nor as to the underwriting, except that I imagine in all companies 
the medical department will often be consulted as to indications in 
the application of possible unsatisfactory conditions. 

What I am more interested in particularly is Section C, which 
reads: ‘‘Valuation, etc.—should non-medical business be segregated 
for gain-and-loss accounting, dividend allotment, and expense 
account?” 

That all depends on what is meant by “segregating.” If it is 
proposed to keep an entirely separate account, and entirely separate 
funds from the rest of the company’s business in the same way, for 
instance, as we separate our industrial and ordinary business, the 
result would be simply that the medical fees saved would be thrown 
away and that the business would undoubtedy be more costly to 
carry than medically examined business. 

There is absolutely no necessity for segregating the business in 
this way, for keeping the premium income separate, the interest 
income separate, and the reserves separate, and having a separate 
gain-and-loss exhibit for these items. It would be a serious waste 
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of money, and it would not be in the interests of the policyholders, 
either in the medical or non-medical section. 

It is possible for any company to analyze its non-medical busi- 
ness so far as the one point of importance is concerned, that is, the 
mortality experience. If it finds that the mortality on the non- 
medical business is in excess of the medical business to a degree 
greater than is offset by the savings in the medical fees, and if it 
finds that that excess is significant, is enough to make it worth while 
distinguishing between the two, then I think the company should 
do one of two things: Either modify its non-medical underwriting 
rules, which might go as far as ceasing to write non-medical business 
altogether; or give different dividends on the two classes of business, 
which would probably amount to the same thing, as it would tend 
to abolish non-medical business if it were known that the dividends 
thereunder would be smaller. 

Practically, however, we may easily find that where non-medical 
business is written, the cost of a full separation between medical 
and non-medical may be so great that the class that showed the 
higher profits—let us assume it is the medical class—may have 
dividends no greater than without the separation—may even have 
smaller dividends—while the non-medical class would have still 
smaller dividends. In other words, if a common dividend plan 
allotted $5.00 each to a non-medical policy and to a medical policy, 
and it was decided that a separation of accounts would be more 
just, if such separation disclosed that the medical dividend should 
be ro per cent greater than the non-medical but $1.00 of the $10.00 
went in extra expenses, the result would be that the medical policy’s 
dividend was reduced to $4.72 and non-medical to $4.28—a result 
unsatisfactory to both. 

There is a point beyond which I think precision in calculations 
should not go. It is the point where the expense of making the de- 
tailed calculations is certain to be so great that no policyholder can 
secure any advantage but some or all will suffer a loss. 

The necessary facts as to the relative earning-power of medical 
and non-medical business can be ascertained by a simple analysis of 
the mortality in the two sections. If that analysis indicates that 
the non-medical business, after taking into account the savings in 
medical fees, is worse than the medical, the company may readily 
make a proper adjustment to meet the situation. But, so long as the 
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difference is very small, the company is justified in handling the 
business as a whole in the most economical fashion, and thus give 
the best service to the community. 

After all, the thing we should consider first, to my mind, is not 
so much the convenience of the company or some theoretical idea 
as to strict justice as this: What is the plan, what is the method of 
carrying business that is really of most service to the community 
as a whole? Now, the non-medical business will have an advantage 
in one direction, it will occasionally insure a man not insurable on 
the medical basis. From the community standpoint that is an ad- 
vantage, and if in the final result it does not involve any financial 
loss to the medically examined policyholders of the company, then 
the non-medical business is justified in every way. If there were a 
financial loss, but so small as to be inconsiderable, even then the 
better service to the community may justify a continuance of the 
plan, but if we arrive at the point where there is a serious financial 
loss, then of course we must take account of it and make such 
arrangements as will protect the interests of medically examined 
policyholders. 

MR, E. A. PORTER: 

I just want to call attention to the remarkable reactions that 
the agency men have to this non-medical proposition. We have 
sounded out our agency staff quite extensively on this question in 
various ways with some surprising results. 

We find that the most trustworthy and the most successful type 
of agent often does not want to do non-medical business. He has a 
variety of reasons. 

In the first place, he fears that the set limit to non-medical 
business may incline him to write cases for $2500, coming just within 
the limit, when if the medical examination were required in all cases 
he might be able to write from the beginning a $5,000 application. 

Furthermore, the lack of a medical examination makes it im- 
possible to order out an extra policy without application and to 
endeavor to make delivery and obtain an application for it. 

A still further idea that some of the biggest men have stressed 
on the matter of non-medical is the well-known fact that the life 
insurance agent ordinarily is not selling the idea of life insurance but 
inducing men to take it out now. Many of the prospects are taking 
hundreds of thousands in the remote future and perfectly willing 
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to say so, but the agent’s job is mainly to get them to take some out 
today instead of next year or the year after next. One of the big 
levers which the agent has had, one of the big talking points, has 
been the possibility of becoming uninsurable. A great many, as I 
say, of the bigger and more successful types of agents have a general 
fear of the growth of non-medical business, that it may to a certain 
extent weaken them in this particular way. 

I have also heard some very disturbing reports of various kinds 
through subterranean channels that certain agents not wholly 
trustworthy have said, ‘“‘Well, it doesn’t make much difference. I 
know so and so who represents another company that is doing a 
non-medical business and if I have any cases that I need to put over 
there, why I can put them all right.”’ Which indicates very strongly 
that in the start, at least, there is going to be a rather large number 
of poor risks presented under the non-medical plan. 

As I understand it, one of our larger companies took a vote of 
its most successful agents and found them overwhelmingly against 
the adoption of the non-medical plan. 

T also understand that one of the smaller companies of the West 
which has begun the plan has found a remarkable number of M.I.B. 
impairments against the applicants and has had something like 
50 per cent of the non-medical applicants examined, which I regard 
as virtually abandoning the non-medical principle. 


MR. J. R. LARUS: 


I have been very much interested in what Mr. Porter has said 
because the company with which I am connected, the Phoenix 
Mutual, last fall presented the question of non-medical insurance 
to its agency force, and the response was just as overwhelmingly in 
favor of going into a non-medical business. I doubt whether there is 
any great difference in the personnel of the two agency forces but 
possibly the difference lies in the way in which the presentation was 
made from the home office. Iam perfectly frank to say that at that 
time we in the home office were already prejudiced in its favor and 
that influenced our presentation; there were practically no impor- 
tant negative reactions. 

Of the two negative reactions that were expressed the first, as 
Mr. Porter said, was that there would be a chance to lose a larger 
policy or the opportunity for ordering out additional policies. The 
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other question that was brought up negatively was that it might 
gain the ill-will of the medical examiners and that there would be 
some difficulty encountered because the medical examiner would 
lose almost half his fees. The consensus of opinion, however, among 
the field force was that they wanted it. 

While I do not like to bring up differences in company practices 
here, yet I think there is one point in our own organization that 
should be mentioned. We have no part-time men. I think with 
part-time men the situation is quite different, if the privilege of non- 
medical business is given to them. We do not do a brokerage busi- 
ness. We will not take this business from agents of other companies. 
I think that is a safeguard that should be thrown around this mat- 
ter. We ask in the application: “Did the applicant come to you or 
was he suggested to you by a man of another company?” and if the 
answer to either of these questions is “Yes,” we are very careful 
in the investigation. 

As against 50 per cent on which medical examination is called 
for, we are examining 4 per cent. Now, I personally do not know 
whether that is a dangerous sign or not. I rather imagine that the 
fact that we are examining only 4 per cent means that we are getting 
an occasional heart case, albumin case, or other type of case that 
would be caught and thrown out on examination. We have care- 
fully tried to watch to see if there is a higher percentage of those 
with M.I.B. records against them, and we cannot find them. 

We have watched our business to see that the occupational dis- 
tribution is satisfactory. We do not want to run into a lower grade, 
bordering on the industrial, and each month we are going over our 
non-medical cases and dividing them according to occupations. We 
cannot find that we are getting into a lower grade, though there is 
that fear always before us, that the agent changes the type of the 
group he is soliciting. 

We cautioned our agents very particularly at the start that it 
was not a means to go out into places where they previously had not 
gone and into a lower type of risks and enter the industrial grade; 
that it was a method for them to save time in disposing of the small 
cases which agents normally meet and an opportunity for them to 
build up a clientéle among people who could at the present time 
take only small policies but who would later on be eligible for larger 


policies. 
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We felt quite a little hesitancy about offering this non-medical 
privilege to our new agents, and for a time we felt we might have to 
restrict it to agents who had been with us over a certain period or 
had a certain favorable type of business, but we finally went ahead, 
throwing all the safeguards around it that we could. We were un- 
doubtedly influenced in this decision by the fact that all our agents 
have gone through a required course of training in our home office. 

A home-office official visited each agency when we first entered 
the non-medical field, instructing the men and cautioning them that 
the business would be watched very closely. 

Under those conditions, so far we have had no trouble. We have 
had three cases, out of some three thousand that have come to our 
attention where we know now that the man definitely was unin- 
surable at standard rates; and in two of those cases there is no ques- 
tion but that the impairment was not known to him. In the other 
case there is some question. But I think even in that case there is 
no doubt that it was not known to the agent. That does not mean 
we have not possibly had a selection against us, and there is no defi- 
nite proof that occasionally an impairment may have been known to 
the agent. But in the six months we have been doing this business, 
no information has come to us that would make us definitely know 
that a fraud or a questionable proceeding was worked against us. 
It is too early yet to have any figures indicative of what the mor- 
tality will be. 

I was very much interested in what Mr. Little said about segre- 
gating this group. I agree entirely with him in any question of 
gain-and-loss exhibit. The only thing that seems necessary is to 
keep the mortality of that group separate so that in a year or two 
(because the selection against us, if any, will come almost immedi- 
ately) we can tell what that selection is worth compared with the 
medical fees that we are saving. 

I do not quite follow him in his suggestion that if there be an 
excess mortality there is a possibility that a company may adopt 
the method of special dividends. I think in that case that the com- 
pany should stop issuing such business; we would feel there was no 
object in continuing it if the mortality considerably overbalanced 
the saving in medical fees. 

I am not quite sure how we would stand legally about giving 
lower dividends per thousand on our $1,000 and $2,000 cases than 
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on our $10,000 policies. I should be inclined to feel we would be 
running pretty close to the anti-discriminatory laws, because we 
force a person applying for less than a certain amount to take a 
non-medical form if he is between the age limits, and it would 
almost seem as if we would be selling insurance at different net 
rates between people of presumably the same expectancy. 

There certainly should be a word of caution sounded, though I 
think it is in the minds of all of us, that this business, which is now 
being carried on in an experimental way, should not get under the 
wheels of competition so that the various companies would be com- 
peting with one another as to their age limits and as to their amounts 
and not be guided largely or almost entirely by the forces within 
their own company and the type of their own agency force. If 
developed soundly and conservatively, there seems to be every 
chance that this business will be to the benefit of the public and the 
community. But if competition enters and there is a mad race to 
see who will give the most liberal benefits, I think there is no ques- 
tion but what it will mean disaster. And to my mind that word of 
caution should be in the minds of actuaries because we may have 
to meet in our own companies the question of increasing the limits 
beyond what we think are safe for our own particular case. If com- 
petition enters and drives us faster than we are prepared to go, faster 
than we have the information necessary, it would be extremely 
unwise for the general program of non-medical insurance and the 
country itself. 

MR. F. R. JORDAN: 

I was very much surprised that one company found it necessary 
to examine 50 per cent of the non-medical business. Our experience 
coincides with what Mr. Larus has stated, only our ratio is about 6 
per cent instead of 4 per cent. We have not found any undue 
number of impairments on non-medical business. 

You might be interested in knowing what the saving is in 
medical fees. It is about 50 per cent, notwithstanding the fact that 
our business has increased, our new business, about 19 per cent 
over the corresponding period of last year. 

Mr. Larus: What are your limits? $2,000 or $2,500? 

Mr. JORDAN: $2,000. 

Mr. Larus: And your age limits? 

Mr. JorDAN: Between the ages of fifteen and forty-five. 
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I quite agree with Mr. Little that no segregation should be made 
of non-medical and medical business so far as the gain-and-loss and 
dividend allotment are concerned. 

I can see no more reason for making such a segregation between 
medical and non-medical business than a similar segregation be- 
tween Ordinary Life and Endowment policies. We are all aware 
that the mortality under Ordinary Life and Endowment policies 
will vary to considerable extent in a given company, especially if 
such company follows the practice of issuing Endowment policies to 
a considerable number of border-line risks. 

The company with which I am connected did not consult its 
agency force before adopting the non-medical plan. The plan 
shortly after it was adopted was explained thoroughly at a meeting 
of the general agents. I venture to say that very few of our agents 
would be willing to return to the old order. 


MR. J. C. CAMERON: 


T should like to testify as to the experience of a young southern 
company in this field. 

Before I do that I want to say a word about the question of 
writing to your agents and examiners and getting their opinion 
about the plan. 

In our company we decided among ourselves. Two of our 
officers are field men, and we had all studied the question for about 
two years. Finally, in the spring of this year we decided to put on 
non-medical. We then advised the agents as to our decision and 
asked their co-operation, explaining to them that we were putting 
the responsibility upon their shoulders and, of course, giving a 
full description of the requirements, the nature of the applica- 
tion, etc. 

In our case the age limits are fourteen to forty-five, both sexes, 
with a $2,500 maximum. We allow double indemnity to both sexes 
and disability benefits to male lives only. Our rates are the same as 
on our regular policies, and the policy forms are the same. We 
make the non-medical compulsory to all agents, not exempting 
part-time men. 

We believe that the responsibility of the first’selection lies with 
the agent more than with anyone else, more with the agent than 
with the examiner. Now, for the first time in our history, we are 
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placing the responsibility fair and square on the agent’s shoulders. 
We are making him understand that. 

When we announced our plans to the agents we received, out of 
a total organization of four or five hundred men, about twelve 
adverse replies. We had these agents come into the home office, 
and the result was that practically all were satisfied with the plan. 

As to our experience, we started non-medical about the end of 
March. In April, our total applications were 1,555 by number and 
$3,790,000 by amount. Of that business the non-medical was 789 
by number of applications and $1,317,000 by amount. 

In May the plan began to come into full force in all our field 
except Mississippi. In May our total applications for all business 
were in number 1,892 and in amount $4,326,000, of which the non- 
medical were in number 1,341 and in amount $2,221,000. In other 
words, two-thirds of the applications were non-medical, rather more 
than one-half of the business. 

There is one point I want to bring to your attention, especially 
in regard toa company operating largely in rural districts. Our own 
business is chiefly a country one. We operate principally in Texas 
and Oklahoma and among farmers and small tradesmen of these 
states. In these country districts, it is often hard to get the examiner 
to see your prospect. The agents have to wait sometimes ten to 
twelve days or longer, as the doctor is perhaps 30 miles away. 
Under the non-medical plan, therefore, they obtain much more 
rapid service. 

One other point in regard to the agent’s work. We did not tell 
our agents to go to the prospect and say, “Our company gives you 
insurance without examination.’”’ The method that we emphasize is 
for the agent to approach the prospect and write the insurance in 
the ordinary way. At the end he says to his applicant, “‘Well, you 
seem to me to be a pretty good fellow and a high-class risk. I believe 
the company may waive examination if they agree with me.” By 
this mode of approach, we do not hold out the want of examina- 
tion as an inducement to insurance. 

Now, as to the examiner’s reaction. We had a few examiners 
who objected strongly to non-medical insurance but we told them 
frankly that, in our opinion, non-medical was here to stay, not only 
in our company but in all companies at some day not very far dis- 
tant, and that we would still have a considerable amount of business 
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on which we would require their help. We find when we talk to them 
that most of these examiners are quite satisfied to go along with us 
and to examine our business over $2,500. 

As to the segregation of records, I entirely agree with Mr. 
Little that it would be a vast waste of time to make any attempt 
to have a complete accounting. 

Our method is to put a special code mark in the Hollerith card 
so that we can pick out for any period the mortality on non-medical 
business, and we also have record of the medical fees saved. 

I entirely agree with Mr. Larus in his word of caution. We can- 
not afford to be competitive in this business. If we are, I think 
that our mortality will be pretty apt to overcome any saving we 
may effect. 

MR. F. B. MEAD: 


We have begun in our company a non-medical business to a 
limited extent. Before taking up non-medical in any state we are 
making a survey of the past business in the state as to the sources of 
our information whereby we acted adversely, either by declination 
or modification. And we at the present time have done this business 
in only four states—North Dakota, Minnesota, Michigan, and 
Indiana. 

We require the general agent to indorse the soliciting agent for 
this. It is also a very good plan to get a certification from each agent 
that he has carefully read the rules and is going to comply with 
them and also that he is going to give the company any special in- 
formation that he may have regarding the risk. 

Of course, the non-medical is obligatory within our age limits 
and the limit of amount. 

We have made very little change in our blanks. We consider 
that the non-medical information should be the same. We require 
the same information in passing upon a non-medical risk that we 
do in passing upon a medical risk. We are using the same Part I 
for both forms. There have been some modifications in that form, 
both from a legal standpoint and also from the way the questions 
are arranged, but very little. 

Then we have Part II to be used in connection with a medical 
case, and then Part ITI and also the special form for the non-medical 
case. There has been very little modification in Part II for the 
reason that we felt that we would require the same information. 
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We have been very much amused at the letters we have been 
receiving from inspection companies in regard to the special re- 
quirements of inspection in connection with the non-medical. We 
believe we require the same type of inspection on non-medical as we 
do on medical. That is, if there is any unfavorable information, we 
want it. 

One company wrote us and told us that in view of the fact that 
we were going into the non-medical business they were going to 
give our business special attention. We wrote them and told them 
that if there was anything they had not done in the past that 
it was most reprehensible and they should at once undertake care- 
ful, special work in connection with our medical as well as our non- 
medical. 

It might be of interest to give the results of the first 995 applica- 
tions. Our limit is $2500. ‘The average application is about $1500. 
In these first 995 cases we modified 19. In other words, we are doing 
a substandard, non-medical business. The modified policies were 
about the same average size as the regular. There were 19 cases 
totaling $30,000. 

Sixteen of these modifications were brought about by the state- 
ments of the applicants. One modification was brought about by 
the statement of the agent; two because of codes found in the 
Bureau. The codes were of very little moment in these cases. 

Eight of these modifications were because of medical informa- 
tion; that is, given by the applicant. Ten were because of the 
occupation of the insured, and one was unaccounted for when the 
report was complete. 

We requested examinations only in connection with nine cases. 
That is about nine-tenths of 1 per cent, for $12,500. 

The average case upon which we requested examination was less 
than the average of the non-medical, which is a very good barom- 
eter. Of these 995 cases we declined one after examination and 
three without requesting an examination. 

I might say that in this section of the country, eliminating 
brokerage business, our rate of rejection has been running around 1 
per cent. 

Five of the examined cases were accepted as standard and three 
cases were issued as substandard. 

All of the requests for examination were made upon statements 


128 Non-Medical Business [June 


given by the applicant to the agent. All of the declinations were 
based upon statements of the applicant to the agent and supple- 
mentary information obtained through the family physician. 

Only one case was affected by the inspection report. 


MR. L. A. ANDERSON: 


There is one question that has come to my mind that may seem 
to have only a remote connection with the subject but I believe it 
has a bearing upon it. It is not entirely my own argument. 

In some places there are complaints that the doctors move to 
the large cities, and it has been proposed to hold out some induce- 
ment or other to young doctors to locate in some of the smaller 
places. The argument is that if you take away from the local doc- 
tors the income they get from medical examinations there would 
be a tendency further to drive them to the cities, because many of 
them find it hard work now to make a living. 

That would probably make it a little bit harder to get your 
medical business examined for one thing and then, of course, it 
increases the difficulty of getting the doctor in time in case of injury 
or acute illness. 

MRS Ve Rees MITH: 


Some of the remarks that have been made regarding the 
hazards of doing a non-medical business recall to mind some of the 
fears we had in 1921 when we began to write life insurance without 
a medical examination. If you think of all the things that may hap- 
pen to you with a non-medical business, perhaps there is a justifica- 
tion for being a bit fearful. As a matter of fact, the result has been 
excellent, and of the seventeen Canadian companies doing this kind 
of business, I know of no company that is not perfectly satisfied 
with its non-medical business. 

The mortality has been first class. The experience in 1924, of 
the three or four companies who are keeping separate records, shows 
that the mortality runs from 50 to 75 per cent of the Canadian Men’s 
Select Table, a very severe standard, and, you will agree, a very 
excellent result. 

From the agency standpoint, I think the general opinion is that 
the agents of the companies would be dissatisfied if the non-medical 
business were discontinued and the companies were to do nothing 
but a medically examined business. 
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From the standpoint of the doctors, there was a little difficulty 
at first, but when the situation was explained nothing more was 
heard about it. 

Perhaps the question of limits of age and amount tells how well 
the Canadian companies are satisfied with the result of their experi- 
ment. In rg2r the limit of amount was $1,000 and of ages, twenty 
to forty-five. Recently one of the companies changed its limits to 
age fifteen or seventeen and fifty, taking $5,000, together with dis- 
ability and double-indemnity benefits under one application. Ap- 
parently, there is only one company that has gone so far, but all 
the others have increased the limit, both as to age and amount, 
beyond the limit of r92t. 

Perhaps the principal danger lies in the granting of a disability 
benefit, which is reaily a non-cancelable sickness policy with the 
first three months of sickness eliminated. This danger may not be 
serious when the amount of each application is small or limited to 
$2,500, but when the amount is increased to $5,000, the danger is 
much increased when the disability benefit is added. Doubtless 
there would be less hesitation and a greater feeling of security if net 
premiums for the disability benefit were more readily determined. 

There has been some comment this morning with regard to the 
small policy, but perhaps the small policy is one of the reasons for 
the success of the business. Undoubtedly, in the beginning, many 
people thought that they would be able to obtain insurance with- 
out medical examination no matter how badly they were impaired, 
and at first we received many applications of this character. Ac- 
cordingly, the*small policy has practically eliminated the risk of 
fraudulent claims. On the other hand, the unfavorable feature 
connected with the small amount has been overcome to some extent 
by some companies allowing their agents to take further policies 
each year, at a yearly interval. Indeed, in most cases there is no 
limit to the total amount that will be taken in this manner on a 
single life. 

With regard to the remarks I understood Mr. Porter to make as 
to the agent’s opinion, I quite agree with him and some of the other 
speakers that practically any opinion desired may be obtained from 
the agency force on this question, and it depends absolutely on the 
point of view and the state of mind of the head office. If the head of- 
fice is enthusiastic, the agents will be enthusiastic also; and if the 
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head office feels hesitant and diffident about it, the agency force will 
feel exactly the same way. One of the Canadian companies endeav- 
ored to obtain the opinion of their agents, and not liking the non- 
medical business, found their agency force hostile. Eventually the 
company was forced by competition into the business, and now their 
agency force is quite satisfied. 

There has been some comment with regard to segregating the 
business and paying a different scale of profits. The question that 
comes to my mind is, Are the companies going to pay more profits 
on the non-medical business, should the non-medical business show 
a lighter death-strain than the business as a whole, in addition to 
showing a saving in the expense of the medical fees, which, during 
the four years’ experience in our company, have been almost suffi- 
cient to pay the death claims we have received in the non-medical 
branch? I do not believe it is proper to segregate the non-medical 
business for surplus distribution purposes. 

We are issuing about so per cent by amount, of our business on 
the non-medical plan, and about two-thirds, or 70 per cent, by 
number, and these percentages are increasing year by year as the 
limits are increased. 

Mr. Beckett: Before Mr. Smith leaves the floor I should like 
to ask him a question. Would you be kind enough to explain this: 
Many of us here in the States have thought a great deal, in con- 
sidering the matter from the Canadian viewpoint, as to the effect 
your intercompany exchange had on your selection in non-medical 
business. Of course, I have been told that has been discontinued, 
but that is a matter we folks have talked about a great deal. I know 
how you originally started it, but it would be of very great interest 
to me to know to what extent that seemed to affect your business. 

Mr. Smit: I take it that is the Bureau that we started at the 
beginning, under which each company reported each day every case 
of a non-medical application, giving the name and occupation, and 
so forth, for identification purposes. 

After running the Bureau for three years, we discontinued it for 
the reason that men did not apply to the various companies for 
non-medical insurance. In the beginning we were afraid that a man 
who was impaired would shop around to the various companies 
and obtain a considerable amount of non-medical insurance, but 
such is not the case. The companies are protected, first, because we 
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report all impairments through the Bureau, if there are any, and, 
secondly, by the fact that we found only one applicant in forty ap- 
plying to two companies, one in one thousand to three companies, 
one in eighty thousand to four companies, and only one man out of 
one hundred and seventy thousand to six companies in a period of 
almost three years. We found by experience that there was no selec- 
tion against us on this score and something that we were afraid of 
did not exist. 
MR. HENRY MOIR: 


If we are going largely into non-medical business we should take 
steps to amend one particular law in the United States. It is that 
law which makes a policy indisputable after two years. We ought 
to get the words ‘‘except for fraud” inserted; this becomes very im- 
portant when life insurance is written without medical examination. 

In Canada the companies do not have that limitation—nor in 
Great Britain. In those countries a carefully drafted policy taken 
out fraudulently can be contested at any time, and this seems the 
proper condition. It does not seem right that a policy, obtained by 
fraud, should become incontestible after two years. My suggestion 
is that we bend our energies to get the words ‘‘except for fraud” 
inserted to meet this situation if we relax our rules for selection. 

When the law was first proposed in New York in 1906, I sug- 
gested to the legislative leaders that the words “except for fraud”’ 
be put in the law. They advised and insisted that the words were 
unnecessary because a fraudulent contract is void abd initio, there- 
fore can always be contested. Unfortunately, the supreme courts 
have not sustained that opinion. 

I am not so hopeless about getting this “insurmountable” thing 
done although I agree that it is difficult. Nevertheless, I think we 
should try, as the object is for justice. 


MR. L.-K. PLLE: 


There are one or two points that occurred to me in this discus- 
sion this morning. 

I represent a Canadian company but we also do business in a 
great many of the United States. 

We adopted non-medical several years ago and have been per- 
fectly satisfied with the result, but we have not seen our way clear 
to adopt it in the United States chiefly for the reason that Mr. Little 
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pointed out, that the conditions are somewhat different—particu- 
larly in the larger cities, I think. You have there a large mass of 
people, a portion of whom are foreign born, who have only recently 
come to the country and have not yet assimilated the ideas of this 
side of the Atlantic. We have hesitated for that reason about in- 
troducing it into the United States. We have no intention of doing 
it at the present time. We are, however, watching the experiment 
being made by the United States companies in that regard. 

We have seen, however, a tendency in certain quarters in the 
United States to increase the amount to be taken on non-medical 
basis beyond what we think to be safe at this early stage. And to 
us it is a matter of regret that there should be a tendency in that 
direction. 

One speaker referred to the fact that in one company 50 per 
cent of the non-medical cases submitted were sent back for examina- 
tion. As Mr. Smith pointed out, at the time non-medical was 
started in Canada there was a similar state of mind on the part of 
the public as also exists here. People thought that they could get 
insurance merely by asking for it. When it was advertised that they 
could get insurance without medical examination they jumped to 
the conclusion that they could get it without any restriction what- 
ever. When the agents were properly educated, however, and the 
people understood that they had to submit to a very strict ques- 
tionnaire, a better understanding prevailed and misconceptions 
were cleared away. But I fancy that that has accounted largely for 
the large percentage of cases sent back for examination by this par- 
ticular company. The conditions were not properly understood. 

As a matter of fact, I think in many cases we get better evidence 
of insurability in non-medical cases than we do in medical. 

We must not forget the fact that at the present day we are hav- 
ing trouble with the medical situation in a great many parts of the 
country. Our medical examiners are satisfactory in a great many 
places but in a great many other places, with all due respect to the 
profession, in many sections of the country the medical situation is 
not satisfactory, and we are satisfied that in many cases we are 
getting better evidence of insurability on our non-medical form 
than we do on our medical. 

One speaker made reference to the fact that some of the agents 
felt the introduction of non-medical would lead to a reduction in 
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the amount of business written. In the number of years so far that 
we have been doing this business we see no evidence of any decrease 
in the size of the average policy. As a matter of fact, the average 
policy has rather increased. 


MR. G. B. PATTISON: 


I should like to ask some of those gentlemen in the United States 
who have adopted the non-medical plan if they made any modifica- 
tion in their incontestibility clause of from one year to two years. 
I wonder if any of them have considered that. 

Mr. Meap: Our company has a two-year clause with a one- 
year suicide clause. We have had it for many years. We found that 
the one-year clause was not sufficient because a large proportion of 
the misrepresentations show up about the time the second premium 
is due. A large number of the companies are already doing business 
on a two-year incontestible clause. It seems to me to be very ad- 
visable in your non-medical business to have a two-year incontest- 
ible clause. 

Mr. CAMERON: We have a two-year clause in our policies. 

Mr. Meap: The two-year clause is not a matter of competition 
in the field at all. It is not felt. 

Mr. Larus: I might say that our own company has the one- 
year clause in its regular business, and we would be very unwilling to 
put a different clause in the non-medical than we have in the 
medical. We want to be in the position of giving the same policy 
to our non-medical risks as to our medically examined business. 
For that reason we have the one-year clause in the non-medical also. 


DR. C. M. McCULLOCH: 


Dr. McCulloch is my name, of the State Life of Indiana. I wish 
to take advantage of the courtesy extended to the gentlemen of my 
profession to make such inquiries as occur to us in connection with 
this very interesting, vital, and imminent subject. 

In listening to the discussion and in recalling the thoughts that 
have arisen in the minds of our own company, there are one or two 
points on which I should like to seek some light. 

We have always believed that we have an anchor, a safety fac- 
tor, in the M.I.B., and of course we have, but is not that going to 
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be of diminishing value for the simple reason that since these cases 
are turned in on a non-medical basis, the source of supply as to 
impairments will gradually vanish or diminish at any rate? 

Secondly, I listened with much interest to the gentleman from 
Texas relating his experiences with the examiners. I have been in- 
formed, however, by some of his colleagues in other companies that 
they hear a great deal of back-lash and resentment over that. There 
comes up in my mind the action of the various county societies all 
over the United States on the fee question of several years ago. 

Our company at one time, except when otherwise obliged, was 
on a $3.00-fee basis, but, as we all know, a prairie fire ran across 
the country, and county society after county society—made up, 
of course, as a general thing of the best men in any community— 
began passing resolutions declassing any doctor who would accept 
a less fee than the $5.00 fee which they had set as their standard. 
Is there danger of that kind of a result with the installation of this 
new method? 

Thirdly, I should Jike to inquire, and this subject has not been 
touched upon this morning and is probably on the other side of the 
question, whether we are not insuring ourselves against some ulti- 
mate disaster by taking up this particular branch of service? And 
I refer more specifically to the very evident socialistic trend that is 
sweeping over the country in matters of legislation. We hear more 
and more as the legislatures meet in the various states of the ques- 
tion of old-age pensions or state insurance. 

In the state of Ohio, for instance, now, there is a state-compen- 
sation insurance law, working to the great disadvantage of the com- 
panies which deal in that kind of business. 

In the state of Indiana, a very formidable and influential organi- 
zation, the Eagles, tried very diligently, without success to be sure 
but they are not discouraged, to get an old pension law passed, 
throwing the burden of this thing upon the taxpayers of the state 
and in effect remotely affecting the business of all insurance com- 
panies, particularly those that carry total-disability clauses. 

This, gentlemen, I think is a very important angle on the ques- 
tion that we are discussing. Are we not insuring ourselves against 
the passage of such legislation in various states by anticipating that 
need and making available, properly paid for, to be sure, insurance 
for mass mankind in general. 
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These are the facts that have occurred to me this morning. I 
should like to hear answers, if possible, to some of these things, 
bearing always in mind, as any insurance company should, and 
paraphrasing Shakespeare, that no company whose blood runs warm 
within its veins should sit like its grandsire cut in alabaster. 


MR. V. R. SMITH: 


No criticism should be made of the use of the Medical Impair- 
ment Bureau by the companies in handling the non-medical busi- 
ness. We obtain an inspection in every case and upon investiga- 
tion by one of the companies it was found that the company was 
giving more information to the Bureau than was obtained from it. 
In other words, we were obtaining, in many cases, more information 
through the questionnaire and through the inspection report than 
we were in the cases of similar policies that had been examined. 

I think we have several cases where we have had the man exam- 
ined subsequent to the non-medical questionnaire, and the informa- 
tion given in the non-medical questionnaire was more exact and 
fuller than in the medical report. 

I think, therefore, that the non-medical business is not a drag 
on the M.I.B. in any way. 

With regard to doctors’ fees, I might remind Dr. McCulloch 
that the match to the magazine that started the non-medical busi- 
ness in Canada was the number of resolutions passed by county and 
provincial medical associations demanding fees as high as $10.00 
and $11.00 for a $1,000.00 application. When the demand reached 
so high a point, of course the saving in mortality was out of propor- 
tion to the fee paid. At that time we were paying a $4.00 or $5.00 
fee. We are still paying a $4.00 or $5.00 fee. We have not in- 
creased the medical fee in any way in spite of the increase in the 
amount of the application where the applicant is medically ex- 
amined. 

The question of the medical fee is not any longer a subject of 
debate in medical societies, nor do you hear it discussed between 
medical men at all. 

MR. C. F. CROSS: 


When the American Life adopted non-medical the first of Febru- 
ary, the various propositions objecting to or in favor of it were pretty 
well standardized. Wherever actuaries met, theoretical discussions 
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were started on the propositions, ““Your agency force won’t accept 
it,” or ‘The doctors will object to it,” or “Savings will not be suffi- 
cient to take care of the extra mortality.” Se we jumped over to 
Toronto and tried to find out what was actually happening along 
these lines. 

Canadian actuaries seemed to feel that the advantages of the 
system were considerable and that the foregoing objections were 
not materializing. In our minds, this left the final proposition 
“that conditions were different in Canada,” and I am glad to note 
this morning that American companies are also reporting favorably 
on the limited experience they have thus far developed. 

We conducted an investigation along a little different line than 
appears in the literature on this subject. I do not know just how 
valuable it is as an exact measure of the savings in non-medical 
business, but it does give an indication of what we may expect, and 
it is also valuable in showing just what has been found from the 
medical examinations. 

In our company for the year 1924 we took approximately 4,000 
cases between the age limits we have adopted, that is, fifteen to 
forty-five, for amounts of $2,000 and under. An analysis of the 
rejections and rated cases in this group reveals that 64 cases for 
$83,000 were declined or rated up because of information sub- 
mitted by the doctors which would not have been found under a 
non-medical plan. All the others declined and rated cases, and 
there was 334 for $952,500, were without these limits, or acted ad- 
versely upon because of information obtained from questioning the 
applicant, from the inspection report, or from the various impair- 
ment bureaus such as the M.I.B. 

The medical fees paid out in connection with these cases were 
about $20,000 or, approximately, $240 for each thousand of insur- 
ance which was declined. 

The question arises as to whether we can say that what has 
happened under the present plan would happen were we conducting 
a non-medical business. Probably not, but if these figures are repre- 
sentative for our company and if because of the additional specula- 
tive element twice as many unsatisfactory cases crept in, we would 
still have $120 for each thousand to cover the extra mortality in that 
group. 

Six Michigan Legal Reserve companies compiled data in the 
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same way. Dr. Rietz said yesterday that the coefficient of correla- 
tion when small was valuable when we considered the proposition 
in mind. A peculiar thing about this investigation was that the 
companies who seemed to be favoring non-medical business showed 
the greater savings. 

For instance, our company was second with a saving of $240 
a thousand. I do not know whether you can call it a saving or not, 
but the idea is that if that business had been on a non-medical basis 
and came in just the same way, then it would have been a saving. 
And the company which seemed to view the matter least favorably 
showed a much less saving (we will call it that), only $66.00 a 
thousand. 

The combined experience ( I take these figures from memory) 
showed that on three-quarters of a million of declined and rated 
cases there were paid out medical fees of $116,000.00. This in- 
cludes 14,000 cases from the Maccabees, who only pay a $2.00 
medical fee. This shows approximately $150.00 a thousand assign- 
able to take care of the extra mortality if the same business is re- 
ceived under a non-medical as actually was received under the 
medical plan. 

MR. L. A. ANDERSON: 


The statement was made, I believe, that in some cases you get 
more information from the non-medical business than from the 
medical. That may be true, if you rely entirely on the doctors’ 
reports. 

My company recently added a considerable number of ques- 
tions that the agent has to fill out; so that we have the doctor’s 
report, the inspection report, the M.I.B., and the additional ques- 
tions that the agent must answer. 

I believe that the doctor’s report could be supplemented by a 
questionnaire, perhaps not quite as elaborate as the one that has 
been referred to here, but it seems to me we can get more informa- 
tion if we have a medical examination. , 


MR. H. W. BUTTOLPH 


One of Dr. McCulloch’s suggestions has a very distinct bearing 
on the figures given by Mr. Cross. 

Mr. Cross stated, I believe, that $83,000 of business was re- 
jected because of information given by the medical examiner which 
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was not elsewhere disclosed in the application or in the records in 
the company’s office. And he referred to the other rejections being 
on account of information disclosed by the answers given by the 
applicant himself or through information secured from the M.I.B. 

Now, that is just the point, as I understood Dr. McCulloch, that 
he was trying to bring out. For Mr. Cross’s figures to be reliable 
it seems to me we should know how much of the business rejected 
because of impairments discovered in the M.I.B. file was so treated 
on account of impairments secured through medical examinations. 

While we have that information complete, or reasonably com- 
plete today, yet we may not have it anything like as complete 
twenty years from today. 

So while Mr. Cross’s figures may be regarded as entirely accur- 
ate in estimating the condition that maintained or that would have 
maintained in 1924 had his company been doing a non-medical 
business that year, they may be very materially altered twenty 
years from now. 

MR. J. G. PARKER: 


I think that we are unnecessarily fearful as to the effect in future 
years of the lessening in the number of reports which we may have 
on file on account of our companies doing a non-medical business. 

I think we can discount almost altogether the few cases of in- 
cipient lung affections which might be found by our medical report. 
Undoubtedly we will miss a few kidney affections and some heart 
affections. It is to be remembered that the non-medical business, 
as our companies are practicing it, is for small amounts on lives 
which ordinarily purchase a small amount of insurance. Conse- 
quently, very few of our non-medical cases today have any old re- 
ports existing against them. We are therefore doing today a non- 
medical business knowing that we are getting a certain number of 
impaired hearts and a certain number of impaired kidneys, and we 
will be no worse twenty years from now in regard to these cases, 
providing we do not change the limits as to the amount which we 
will accept non-medically. 


MR. F. B. MEAD: 


The limitation to forty-five years would undoubtedly cut out 
a large percentage of the degenerative diseases. Those are what we 
are afraid of in regard to the non-medical. 
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With reference to the incipient tuberculosis, it is probably quite 
true that some cases of incipient tuberculosis are not found or would 
not be found. They slip through on you. That is always true both 
ways so that in a thousand cases we would get about the same 
average. The M.I.B. is of very little moment because we found 
just two cases recorded in the M.I.B., and we accepted both of 
these on the modified basis. 


MR J. P. BOWERMAN: 


With reference to the incontestable clause to which some of the 
previous speakers referred, about thirty years ago there was a case 
which was fought through all the principal courts in Canada on the 
so-called incontestable clause, and then taken to the Privy Council 
of England. 

The Supreme Court of Canada held that the policy was null and 
void, having been entered into with the appellant in his own name, 
for his own benefit, and he having no insurable interest in the life 
of Pettigrew, that the one year clause was contrary to public law 
and order and that the respondents were not estopped by the one- 
year clause or otherwise from disputing the validity of the policy. 

The Lordships in the Privy Council concurred in the opinion 
expressed by the majorities of the Supreme Court and of the 
Superior Court sitting in review—the rule of the Code appears to 
them to be one which rests upon general principles of public policy 
or expediency and which cannot be defeated by the private con- 
vention of the parties. Any other view would lead to the sanction 
of wager policies. 

A man named Antoine Pettigrew was insured in the Manu- 
facturers Life of Canada in favor of Joseph Anctil for $2,000. 

This case was first referred to in the report of the Superintendent 
of Insurance for the Dominion of Canada for 1897 on page 103, and 
the decision of the Privy Council of England is given in the Can- 
adian Report for the year 1899 on page xxxil. 

The incontestable clause in the policy referred to above when 
translated into English reads as follows: ‘‘After this policy has been 
in force for one full year, it shall be incontestable on any grounds 
whatever, providing the premiums herein mentioned have been 
paid promptly and the age of the insured has been admitted.” 

I think there have been decisions of the Supreme Court of the 
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United States along the same line, that it is against public policy 
to compel the payment of policies that were obtained by fraud even 
when the incontestable period provided for in the policy has already 
expired. 

MR. P. H. EVANS: 


Mr. McCankie has just passed over a question that I myself 
should like to get some light on, and the question is, Whether the 
companies doing non-medical business are requiring that the 
answers in the blank, the answers of the applicant, shall be in his 
own handwriting? Have any of the companies doing a non-medical 
considered that question, and what has been their practice? 

Mr. CAMERON: We accept the agent’s own writing. 

Mr. JorDAN: We do the same thing. We accept the agent’s 
writing. 

Mr. Corer: I happen to know that the Guardian Life does, or 
did, require the answers to be in the applicant’s own handwriting, 
and they reported soon after they started the non-medical that it 
was one of the very difficult things in which to get the co-operation 
of their agents as it slowed up the process of getting applications. 
A busy man would object to taking time, or at least the agent 
thought he would object to taking the time to fill out this blank. 


MISS E. B. KOCH: 


I have a question I should like to raise in connection with the 
non-medical, and that is, Is there any danger in extending the non- 
medical benefit to the younger ages, where we are issuing standard 
policies, down to say age ten or fifteen? I should like to hear the 
expression of any of the members in that connection. 

Mr. Parker: My personal opinion would be against extend- 
ing the limit below age fifteen for non-medical business. 

In most of the provinces in Canada an infant of fifteen years or 
older can apply for insurance and can do with his policy what a 
person of mature age might do. I think, therefore, that a company 
would have more success in canceling a policy on the life of an in- 
fant of fifteen years or more in the event of the policy having been 
obtained by means of fraudulent statements than if the policy had 
been issued on the life of an infant under fifteen. 
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SALARY DEDUCTION PLAN 


. What premiums should be charged? 

. How should premium defaults be handled? 

- To what extent may usual medical examination requirements be 
modified? 


D. To what extent will this plan affect the American agency system? 


QW Se 


MR. C.F. STEIN: 


The company with which I am connected has been granting 
accident and health insurance on the so-called pay-roll deduction 
plan for over a period of thirty years and has operated it not only 
successfully but profitably as well. It occurred to me that some of 
our observations based on that experience might be of interest in 
so far as they apply to the granting of life insurance on the same 
basis. 

We found that the rate of persistency decreased rather mark- 
edly with the decrease in the standing of the employee. In other 
words, the insurance written on superintendents, managers, and 
officials of the company showed a very much higher rate of persist - 
ency than that written on the industrial grades of risks. 

It seems to me, therefore, that we should have some restrictions 
as to the proportion of pay-roll deduction insurance written among 
industrial workers compared to the total number of employees aside 
from the usual extra premium added for occupational hazard. 

Then we found that while, of course, it was necessary to secure 
the approval of the employer or the head of the company, that, 
after all, the most essential thing was to secure the co-operation and 
the assistance of the cashier, the paymaster, or whatever title may 
designate the pay-roll officer. It seems to me, therefore, that in 
determining the compensation to be allowed to the agent under 
pay-roll deduction insurance, some provision should be made for a 
collection fee, if possible, as is done in accident and health, to be 
given to the cashier. ; 

We found that it was of essential importance to give him some 
pecuniary consideration. I would suggest a collection fee of 5 per 
cent the first year and 23 per cent thereafter, the agent’s commission 
being correspondingly reduced, because it not only secured his 
assistance in continuing the business already written but it offered 
a very fertile field in securing new employees to come under the 
benefits of the plan. 
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It is a comparatively simple matter for the head of the concern 
to tell the cashier or the paymaster to deduct these premiums every 
month, but since it means work to him if he receives no pecuniary 
compensation, the fewer deductions he has to make the easier his 
work will be. And so we have found in the accident and health 
branch that by paying 5 per cent first-year collection fee and 25 per 
cent renewal, you secure the full co-operation and assistance of the 
cashier or the pay clerk, and he was of material assistance to our 
agents, as I said, not only in continuing the business already written 
but in securing new prospects. 

Then we found that one of the difficulties was, because of the 
comparatively low monthly premium, especially among the indus- 
trial workers, that quite a number would continue for a month or 
two and then discontinue, because they have the right of revoking 
the authorization which they give to the employer for deduction 
from the pay-roll. So we have a provision that it can only be re- 
voked on his request sixty days after written notice has been given 
to the employer, thereby practically assuring that a quarterly premi- 
um will be collected before being discontinued. I know the objec- 
tion will be raised that that will interfere with the sale of the propo- 
sition but I do not think in my-connection with the company that 
we have ever had that complaint arise. 

Then I think another important factor to remember is the 
method of home-office handling, because, after all, the profitable- 
ness of the plan is dependent upon the simplicity of handling in the 
home office at the minimum expense. 

I think many of the companies contemplate sending to the 
employer, who is to make the deductions and remit to the company, 
a detailed list showing the amount of the monthly premium due from 
each employee. 

Our system varies somewhat in that we have on the authoriza- 
tion card which the employee signs when the application is taken, 
and which is turned over to the employer, a blank space for noting 
the date of the notice of cancellation of the authorization and also 
a space for the date of the termination of service of the employee. 
The employer forwards this card to the home office, and we send him 
a statement based on the preceding month’s aggregate premiums, 
showing the increase in premium because of new entrants and the 
decrease because of those who have discontinued either by revoca- 
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tion of the authorization or by discontinuance of service, and he 
remits the resulting gross aggregate premium shown. 

Then on each anniversary date, or on some fixed date in the 
year, we total our entire premiums and balance the total thus ob- 
tained with the monthly premium as shown on the authorization 
card on file with the employer. 

I think you will find that as the business grows, as our accident 
and health business has grown, it becomes quite a laborious task 
to list every employee with his monthly premium, and it also in- 
volves considerable detail in the home office to check the list as it 
goes to the employer and again when it is returned by the employer 
to the company, with the discontinuances noted. 

I offer these as suggestions only based upon our experience with 
the pay-roll deduction plan, as we designate it in connection with 
accident and health insurance, in the hope that they may prove 
applicable, in a measure at least, to life insurance upon the same 
plan. 

MR..J. R. LARUS: 

The Phoenix Mutual is just going into this salary-deduction 
plan, and while we have had no actual experience with it, yet it 
may be that some of the thought we have given to it may supple- 
ment some of the remarks previously made. 

I think Mr. Milligan took care of Section A as to the premium 
that should be charged when he said it should be based on one- 
third of the quarterly premium. It hardly seems feasible to charge 
less than the quarterly rate or there would be a possible discrimina- 
tion against your regular quarterly policyholders and some difficulty 
when a man left the pay-roll-deduction plan if he were then asked 
to change to quarterly at a higher rate. 

It hardly seems necessary, with the advantages in group col- 
lection that the salary-deduction.plan affords, to charge more than 
the quarterly rate except in so far as legal difficulties may comphi- 
cate the matter. 

Mr. Milligan also answered, in Section B, how premium defaults 
are handled when the default in premium was on the part of the 
employer. 

The next development is, When the employee leaves the con- 
cern, what shall be done with his policy? Shall it be changed to a 
quarterly basis, or may it still continue on a monthly basis although 
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the insurance company will no longer have the advantage of col- 
lective premiums? 

I think the practices of the several companies recently in- 
augurating this salary-deduction plan are different on this point. 
The company with which I am connected is requiring that the 
policy shall then be handled absolutely as an individual policy. It 
must be changed on its next succeeding anniversary to quarterly 
or less frequent payments, unless it so happens that the monthly 
premium is more than the minimum of $10.00, which allows policies 
to be written individually on the monthly basis. 

With relation to Section C, ‘“‘To what extent may usual medical 
examination requirements be modified?” our own feeling is that 
when a company is operating on the non-medical basis for its indi- 
vidual policies, those same requirements, except possibly for slight 
practical modifications, should be applied to the salary-deduction 
plan. There seems to be but little difference in the circumstances 
under which the policy is written or the possible selection against the 
company between these two methods. Our feeling was that if we 
went up to a certain limit and had certain age limits on the indi- 
vidual non-medical, we should, in justice to our individual policy- 
holders, apply those same limits of amount and age to the salary- 
deduction plan. A possible difference might occur in allowing a short 
form medical examination in salary-deduction cases for amounts 
beyond the limits of the regular individual non-medical. That I do 
not believe could be criticized by anyone in the interest of the indi- 
vidual policyholder. 

“To what extent will this plan affect the American agency 
system?” Just as the non-medical] individual policies were intro- 
duced largely to conserve the field man’s time, this new step en- 
ables him to get his prospects under one roof and conserves his time. 
In that way I think it is a decided advantage to the American 
agency system. 

Our own figures show that we have twenty-three interviews for 
one sale. We feel that under this salary-deduction plan we can cut 
down the number of interviews per sale, even taking into considera- 
tion that the average policy will probably be smaller. 

In talking in one of our agencies recently the question came up 
as to the possibility of a competing company going to the em- 
ployer and saying that he, the employer, would have the right to 
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appoint one of his own force an agent of the insurance company, 
and that that employee would in return for the collection of the 
premiums and the handling and selling of the insurance receive the 
commissions as regular agent of that company. I do not know that 
that is true. Probably it is not. I hope it is not, because it seems 
to me that would be a return to some of the unfortunate agency 
practices that all of us faced some years ago. 

The advantage of this salary-deduction plan is that it broadens 
out the scope of our own field men to write more risks in less time. 
If we are going to take it away from them and give it to a new man 
with no connection with our home-office force or with our agency 
force, let him receive the benefit of it, let him corral that group of 
employees and use it to draw his future business from to the almost 
certain exclusion of our other agents in the writing of that group, I 
think we are working against our own interests as life insurance 
companies, not only against other companies’ interests but against 
our own field force. I hope that development is not being con- 
sidered, and I certainly feel that it would be a most unwise one 
from every point of view. 

There is one problem, not covered in this questionnaire, that 
we must meet. It is really an agency problem, and possibly a ques- 
tion for each individual agency or company to decide for itself. 

Most agencies have some regulations as to the rights of a par- 
ticular agent over his own policyholders. This point comes up very 
acutely in relation to this salary-deduction plan. 

For instance, one agent has written Mr. Jones in the Smith 
employ. Another agent writes the Smith Company on the salary- 
deduction plan. Can he then include Jones in this salary-deduction 
plan and receive the commissions from it? Or again, Jones may 
not be a policyholder but he may be a prospect. Can the agent 
writing the firm take the prospect away from. the old agent? 

That I do not think is a question for us to decide here. It is 
really not in our province. It may not be in the home office’s prov- 
ince. But it is just a caution that in my mind should be kept before 
us when we put this up to our individual agencies to make sure 
they realize that possible barrier and to make sure that they pre- 
determine what their own course will be if that comes up. 

I have just been talking in several of our own agencies and the 
reaction on this point was very dissimilar in several of them. I 
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think we must keep it in mind and bring it before our own agents 
so that it will be settled ahead of time rather than cause individual 
disputes and possibly break up an agency’s morale by having each 
agent running after the others’ policyholders without a predeter- 
mined program decided upon. 


THE NEW GAIN AND LOSS EXHIBIT 
REQUIRED FOR 1925 
MR. E. G. FASSEL: 


The new Gain and Loss Exhibit contains substantially every- 
thing in the former exhibit and in addition requires a new exhibit 
showing the changes in surplus according to classes or lines of busi- 
ness. Moreover, an instruction sheet is furnished covering many 
difficult features of the Gain and Loss Exhibit and the companies 
are required to follow the instructions but are not required to show 
the working figures. Considerable light is thrown on the new blank 
in the Report of the Committee Appointed by the National Con- 
vention of Insurance Commissioners on the Revision of the Gain 
and Loss Exhibit for Life Insurance Companies, February 1, 1923, 
and the Report of the Special Committee of the National Conven- 
tion of Insurance Commissioners im re Revision of Gain and Loss 
Exhibit for Life Companies submitted to the National Convention 
of Insurance Commissioners at New York, December 4, 1923. 

The Gain and Loss Exhibit proper covers in fifty-one items all 
the ground covered in one hundred and ten items in the former 
exhibit. The instruction sheet relates to this exhibit. The exhibit 
of changes in surplus by classes or lines of business has very little 
relation to the regular exhibit. This is a separate job and practically 
every item, including the increase in surplus, is different from the 
corresponding items in the exhibit proper. The items are to be 
carried to even dollars instead of cents as formerly. 

The purpose of my remarks is to review the various items, mak- 
ing such comments as may be of help to a person with experience in 
completing the old exhibit and now confronted with filling out the 
new blank. The new exhibit items are numbered consecutively 
from 1 to gi and for convenience I have designated these E. The 
instruction items run from 1 to 82 and I have designated them J. 
It will be more satisfactory to consider the instructions first and 
then proceed with the exhibit. 
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INSTRUCTIONS 


I:2.—This is the amount of net insurance premiums corresponding 
to the gross in E:1, ie., cash adjusted for in advance. There are 
two methods of calculation. We may calculate E:2 directly by 
breaking up E:1 into its elements of disability, accidental death, 
annuity, dividends applied to purchase additions, cost of change, 
etc., and regular premiums, the object being to segregate the gross 
premiums according to the groups in which it is easiest to apply 
loading percentages; deducting the loading with allowance for 
additional loading where premiums are payable oftener than once a 
year results in the total net premium corresponding to E:1. In this 
method the loading factors must be specially worked up. Then, 
having also calculated 7:31, I:53, and 7:75, we have J:2=E:2— 
LES Oy B® Mra Se oe Bay 

The second method is to work up J:2 directly as in the case of 
companies which determine net premiums and cost of insurance at 
the same time as determining mean reserves. The only change now 
required is that J: 2 corresponds with cash gross premiums adjusted 
for in advance, whereas in the old exhibit the net premiums were 
on the revenue basis. J:2 will be correctly obtained by performing 
the same work as before to secure insurance net premiums on the 
revenue basis and then subtracting 7:4 and adding /:8. 

It does not seem to have occurred to those drafting the instruc- 
tions that net deferred and uncollected premiums contain an ele- 
ment of disability and accidental death so that this non-ledger asset 
should be distributed into the disability and accidental-death bene- 
fits portion of the instructions as well as into Items 4, 8, 23, and 33. 
The foregoing two methods yield J: 2 in conformity with the instruc- 
tions and produce the correct amounts of required interest and ex- 
pected mortality, but 7:2 taken alone is less than the true insurance 
net premiums by the amount of increase in net deferred and uncol- 
lected disability and accidental-death premiums. No real harm is 
caused by this error because elsewhere 7:2 occurs only in combina- 
tion with cancellation of the error. 

I:4.—This is the non-ledger asset item minus /:33. Similarly, /:8 
is the non-ledger asset item minus J: 23. 

It must not be forgotten that the blank as printed is intended to 
agree with the regular Annual Statement items. If an individual 
company has special items in its statement, they must be accounted 
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for and may require insertion of special items when making up the 
exhibit. For example, maturing endowments paid in advance would 
entail insert Items J:5(a) and I: 10(q). 

I:12.—This item has an intimate relation with the surrenders, 
lapses, and changes section of the exhibit. Inasmuch as that section 
shows greater detail than 7:12, it will be of advantage to first 
calculate E: 21-26. There will probably be different ideas on these 
items, but I shall give one method that will be found satisfactory. 

E:21=Terminal reserve released by policies surrendered and 
by policies changed to extended or paid-up insurance+ reserve re- 
leased on annuities surrendered. 

E:22=Initial reserve on extended and paid-up insurance 
granted+disbursement item: surrender values paid in cash or ap- 
plied in liquidation of loans on notes+disbursement item: surren- 
der values applied to pay new or renewal premiums-+ this year lia- 
bility item: liability on policies canceled and not included in ‘“‘net 
reserve’ upon which a surrender may be demanded—similar lia- 
bility item last year+indebtedness restored on policies changed 
back from extended or paid-up insurance or otherwise reinstated. 

E:23=f:21—L£:22. 

E:24=Reserve after change or restoration—reserve before 
change or restoration—indebtedness restored on policies changed 
back from extended or paid-up insurance or otherwise reinstated. 

E:25= Terminal reserve released on lapsed policies. 

Having determined the foregoing items we have J:12=E:21 
(excluding annuity element)—reserve element of E:22—reserve 
element of E:24+E:25. : 

I:14, 15, 16.—If reserves are at various rates of interest it is satis- 
factory to use a single average rate of interest derived from the 
average mean insurance reserves at beginning and end of the year. 
See Transactions of Actuarial Society of America, XIII, 28. 

I: 31, 32.—In addition to regular premium income under annuities 
the intention of these items is to bring into this section net premi- 
ums to cover all contracts regarded as annuities this year for the 
first time. For such contracts disbursement is made from this 
section in J:24 and reserves are set up in J: 22. If, therefore, any 
items are overlooked in 7:31 and 32, an error in J: 43 will result. 
It will probably pay to inspect the annuity valuation cards at the 
end of the year to be sure that net premiums are not overlooked by 
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failure to carry journal entries into the books to cover the transfer 
of cards in the Actuary’s Department. 

I: 53, 75.—These are the mathematical net premiums correspond- 
ing to the basis on which reserves are held. A method of calcula- 
tion is to apply a percentage to the cash disability and accidental- 
death premiums received, with further application of a ratio. To 
transform from the cash to the incurred basis a suitable ratio has as 
denominator the total cash premium income of the company and as 
numerator the total cash premium of the company adjusted for in 
advance and for uncollected and deferred. 

I: 54, 70, 58, 61.—These are new items. They are determined by the 
basis adopted when calculating the liability item: Present value of 
amounts incurred but not yet due for total- and permanent-dis- 
ability benefits. This liability item is the mean reserve based on 
disabled life mortality. J:58 and 61 are the corresponding initial 
reserve transferred into the disability section to support disburse- 
ments during the current year and to set up the liability at the end 
of the year. 7:54 and 70 are the terminal reserve at time of recovery 
released out of the disability section. This represents the portion of 
the disabled life reserve unused for disability disbursements be- 
cause of recovery. 

I:55, 64, 76.—These are not net interest at the valuation rate but 
they are the shares of E:12 assignable to disability and accidental- 
death benefits. The Report of February 1, 1923, earlier referred to 
states on page 12: ‘Net income from investments may be pro- 
rated according to the reserves held in the respective classes of busi- 
ness.” 

EXHIBIT PROPER 
E:2=1:2+1:31+1:53+/:75. Comments on E£:2 were made 
under J: 2. 

E:4, 11.—The blank contains instructions for obtaining these items 
but in most cases the resulting figures will be the same as in the old 
exhibit, except for omission of loading on uncollected and deferred 
premiums. 

E:5—This differs from the old exhibit by now including disability 
and accidental-death loading gain. 

E:10.—Same as old exhibit. 

E:12.—Same as old exhibit unless change was made in :11. 
erg fees el 7644-1296, 
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E:15=1:18+1:40+/:51. This item differs from the old exhibit 
by now omitting interest required for disability and accidental 
death. 

E:16.—This item differs from the old exhibit by omitting interest 
gain for disability and accidental death. 

E:17=I:21. It may be of interest to say that for one company 
this item came out as $30,230,114, whereas in its published state- 
ment of the old exhibit the corresponding item is $30,205,981.70. 
E:18.—Same as old exhibit. 

E:21-25.—Comments on these items were made when discussing 
fais 

E:26.—Same as old exhibit. 

E:27-40.—The items carried into the final columns as gain or loss 
in surplus are the same as in the old exhibit. 

E: 41, 42.—These items differ from the old exhibit in the subdivision 
that is required and in now excluding loading gain but now includ- 
ing interest gain. 


INTERROGATORIES REGARDING BUSINESS OF FIRST 
POLICY YEAR 


E:52.—The language calls for expected death losses which differs 
from E:17, calling for expected mortality on net amount at risk, 
and agrees with £:53, which calls for death losses not deducting 
reserves. Hence it is inferred that this item is the expected face 
amount of claims. A convenient method of calculation is to apply 
a persistency factor and a mortality factor. In one company the 
distribution of new business by applications between annual, semi- 
annual, and quarterly was found to be 50:30: 20, and the first-year 
lapse rate, .o75. It may be considered that the first-year lapse rate 
applies to the second instalment of semiannual and quarterly premi- 
ums, and we may assume for the third and fourth quarterly instal- 
ments the rate of .o2. The number of months of first-year exposure 
of 100 typical policies will therefore be 50X12+30(6+.925X6)+ 
20 (3+.925X3+.925X .98X3+.925X .98X .98X3) =1169. 6922. 
Dividing by 1,200 months possible exposure produces the factor 
.975. The average age at issue by amounts for new business was 
found to be thirty-six. By applying q, to a typical distribution, it 
was found that weighting with g, results in an increase of the aver- 
age age to thirty-eight. Inasmuch as the mortality table used for 
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computing premiums was the American Experience, we have 5X O38 
=.00471. To derive E:52 we may apply .975X.00471 to the total 
in this year’s policy exhibit shown as issued during the year omitting 
dividend additions plus the corresponding amount from the policy 
exhibit of the preceding year. 

E:54.—This is not clear as to reserves released by death but prob- 
ably excludes such amounts. 

£:55.—Premiums paid in advance on first-year business are here 
required but are not usually available. If it is not convenient to 
pick out the actual first-year cases, an approximation can be made. 
The figures given for a particular company under E:52 show that 
approximately 30 per cent of the first year’s premium income was 
for semiannual business, and 20 per cent for quarterly. Therefore, 
3 X 30 per cent+?X 20 per cent = 30 per cent of the premium income 
may be considered the amount collected as second or subsequent 
instalments during the first year. The liability item, premiums 
paid in advance, arises only in connection with premiums subse- 
quent to the initial premium. We may therefore apply to this 
liability item a factor of which the numerator is 30 per cent of the 
income for first year’s premiums on original policies and the de- 
nominator is the numerator plus the income from renewal pre- 
miums. 


EXHIBIT OF THE CHANGES IN SURPLUS ACCORDING TO THE 
CLASSES OR LINES OF BUSINESS 

Attention is called to the report already referred to that was 
submitted December 4, 1923, which on page 21 states: 

Companies which have only odds and ends of various classes of busi- 
ness and which are not issuing business in such classes are not required to 
separate these odds and ends but can group them with ordinary in making 
their returns. 

The usual procedure will be first to complete the total column, 
then to complete the required columns for classes other than ordi- 
nary, and finally to obtain the ordinary column by subtraction. 

This exhibit differs from the exhibit proper in that Items 70-85 
are on a strictly cash basis. In preparing this exhibit very little 
use can be made of the work for the exhibit proper, but the items 
are derived largely from the pages of the Annual Statement of 
which this exhibit is really a summary. I shall comment only on the 
total items. The items for the other columns require a great deal 
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of study, and this exhibit might properly be the subject of further 
discussion by the Institute. 
E:70=Income: total premium income. 
E:71=Income: total interest and rents, gross profit on sale or 
maturity of ledger assets, and gross increase by adjustment in book 
value of ledger assets, after subtracting from these three items the 
investment expenses paid, being the first amount entered under 
Ev tI. 
E:72.—This will be the balance of total income after omitting in- 
come items included in E:70 and 71. 
E:74= Disbursements for death claims, additions, and additional 
accidental-death benefits. 
E:75=Disability premiums waived and payments made. 
E:76=Disbursements for matured endowments and additions. 
E:77=Surrender values paid in cash or applied in liquidation of 
loans or notes or applied to pay new or renewal premiums. 
E:78= Disbursements for dividends paid, applied, or left at interest. 
E:79.—Normally =disbursements for annuities. 

The total of E:74-79 must agree with total paid policyholders 
in the disbursement page of the statement. 
E:80= Disbursements to stockholders for dividends. 
E:81=First amount entered under E: 4. 
E:52= Disbursements for taxes except taxes included as investment 
expenses paid in the first amount entered under £:11. 
E:83.—This normally equals payments on supplementary con- 
tracts, dividends and interest held on deposit surrendered, and other 
disbursements not by way of expenses. 
E:85.—This must equal the total income minus total disburse- 
ments of the statement. 
E:86=The increase in this year’s gross assets minus ledger assets 
over the corresponding amount last year. 
E:85=Income in this year’s assets not admitted over correspond- 
ing figure last year. 
E:89= Increase in total admitted assets this year over last year. 


MR. J. S. ELSTON: 


Most features of the new Gain and Loss Exhibit, such as the 
nature of the changes between the old and the new and the reasons 
for these changes, together with a discussion of the purposes and 
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uses of the Gain and Loss Exhibit, are included in the “Report of 
Special Committee of National Convention of Insurance Commis- 
sioners i re Revision of Gain and Loss Exhibit for Life Companies, 
Submitted to the National Convention of Insurance Commission- 
ers, December 4, 1923.” That report also includes the joint report 
of the Committee of the Actuarial Society of America and the Com- 
mittee of the American Institute of Actuaries, emphasizing the 
lack of value and the even dangerous possibilities of any Gain and 
Loss Exhibit essentially like the old one. In many respects it is 
unfortunate that this material is published neither in the Transac- 
tions of the Actuarial Society of America nor the Record of the Ameri- 
can Institute of Actuaries, but the report has received such wide dis- 
tribution that I scarcely feel like repeating much included therein. 

The essential changes between the old and the new forms, well 
covered in detail by Mr. Fassel, may, I think, be summarized as 
follows: 

1. The principal and fundamental change is the analysis of the 
change in surplus by classes or lines of business. 

2. Perhaps the next most important change is the uniformity to be 
brought about in the calculation of the amounts of interest required to 
maintain the reserve and the expected mortality on insurances and on 
annuities. 

3. Various and numerous minor changes clarifying, consolidating, 
rearranging, and otherwise improving many of the items. The separation 
of the results on additional indemnity from those on the disability pro- 
vision, and the further separation of results under the latter between those 
on active lives and those on disabled lives, might well be considered major 
changes. 

4. The change in the treatment of deferred and uncollected premiums 
is in some respects a minor change, but in such respects as introducing 
different accounting principles in the treatment of premiums from what is 
used elsewhere throughout the Exhibit, may be considered a major 
change. 


One of the best points in the old Gain and Loss Exhibit was that 
it was, with minor exceptions, on the “incurred” or “revenue.” 
Now the premiums are on a “hybrid” basis which for brevity and 
practical purposes may be called the “cash” basis, because the cash 
income is adjusted only by the relatively unimportant item of 
“Premiums Paid in Advance” with no adjustment for deferred and 
uncollected premiums. That the latter item is not entirely insignif- 
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icant may appear from the fact that the difference between the 
incurred premiums and the hybrid premiums in the case of the 
Travelers Insurance Company last year would be nearly $2,000,000. 
Some of the phases of this treatment may be summarized as follows: 


1. All items except deferred premiums are now on the incurred basis. 

2. The Gain and Loss Exhibit in one way or another directly accounts 
not only for the income and disbursement items in the year but for all 
other changes in non-ledger and non-admitted assets and liabilities for the 
year except possibly for the increase in reserve, the treatment of which is 
peculiar to the Gain and Loss Exhibit. Not accounting directly for the 
increase in the largest non-ledger asset items is inconsistent with the rest 
of the Exhibit. 

3. The expenses are on the incurred basis, while the premiums are 
approximately on the cash basis. This will result in the comparison of 
incurred expenses with cash premiums not only in the Gain and Loss 
Exhibit itself but probably in various insurance publications. As indi- 
cated above, our premium income last year would have been about 3 per 
cent less than on the incurred basis which I think is more proper. 

4. My recollection is that the revenue basis statements in the Canadi- 
an blank and in the British form are properly on the revenue basis. The 
Life Convention blank is now inconsistent with the Miscellaneous and 
Fire blanks in which earned premiums are shown. 

5. The fundamental relations of computing theoretical items so as to 
develop the reserve is considerably complicated. In this connection the 
method I have used in working the Gain and Loss Exhibit may be of some 
interest as I think it has some advantages in simplifying the work and 
making sure that there is no ‘““Balance Unaccounted For’’ or at least the 
“Balance Unaccounted For” is really a “Balance not Otherwise Ac- 
counted For.” In the first place, the Gain and Loss Exhibit is developed 
somewhat along the general accounting principles making the income and 
disbursement items and changes in non-ledger assets and non-admitted 
assets and liabilities develop to the change in surplus, during which pro- 
cess the increase in reserve is inserted as one item on the side. Entirely 
independently of this the reserves are analyzed and developed so that the 
net changes due to all theoretical items balance to the net change in re- 
serve. This reserve has been analyzed by classes such as Regular 33 per 
cent, Regular 3 per cent, Reinsurance, Group, and Annuities so that in 
each class a development is obtained showing that the mean reserve at the 
beginning of the year, increased by net premiums and interest required to 
maintain the reserve and decreased by the cost of insurance and reserves 
released by death, surrender, lapse, and other methods of termination, 
with proper allowance for reserves set up on Extended Term, Paid-up, 
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and other changes, balances to the mean reserve at the end of the year. 
As this development all balances out to the one item of increase in reserve 
as first used, the whole Exhibit must necessarily balance. For this pur- 
pose our net premiums are obtained on the incurred basis. Under the new 
Exhibit this formula for the development of the reserve will no longer 
hold for the items actually inserted in the blank because our net premiums 
must be reduced by the increase in the net and deferred and uncollected 
premiums. Instead of using the full increase in the non-ledger assets and 
the full increase in the liabilities that would be involved in the incurred 
basis, each of these items is reduced by the same amount without, of 
course, affecting any change in the surplus. It might be recalled that the 
loading on deferred and uncollected premiums is not admitted assets, and, 
therefore, has no effect on the surplus. 


In this connection I should like the opportunity of question- 
ing an opinion that has been expressed twice in the Record: 
once in a paper in 1912 on the Gain and Loss Exhibit and once in a 
discussion in 1920 of the revision of the Gain and Loss Exhibit. 
It will be clearer to consider this point at first from the standpoint 
of the old Gain and Loss Exhibit. The opinion has been expressed 
that in making up the Gain and Loss Exhibit for any given year, 
instead of using the deferred and uncollected premiums given in the 
previous statement, that only such premiums should be used as 
prove collectible during the year. 

It is true that in some respects such a treatment would give the 
premium income for the year, though even in this respect it would be 
consistent to use at the end of the year only such deferred and un- 
collected premiums as would prove collectible during the next year. 
But this seems to be an incomplete view. All changes in non-ledger 
assets as well as on liabilities necessarily affect the surplus. If a 
premium is included in one annual statement as a good asset and 
never collected, it correspondingly reduces the surplus when dropped 
as an asset. In other words, such a case must be accounted for in 
some way as affecting the surplus. The only ways that I can see 
that would be at all possible would be either (1) as affecting the 
premium income of the year; or (2) as an entirely separate inde- 
pendent item, for instance, as a charge to “loss” similar to the 
Profit and Loss items; or (3) as being lost somewhere in a balancing 
item, as, for instance, in the cost of insurance or in the “Balance 
Unaccounted For.” In fact, if such premium items as have proved 
uncollectible have not been accounted for among incurred premi- 
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ums, I should expect that they: would be lost either in the expected 
mortality on the net amount at risk or in the ‘“‘Balance Unaccounted 
For.”” Not only do the latter two methods seem illogical and un- 
desirakle to me, but the first method seems logical. The incurred 
premium income actually then obtained is the net increase in premi- 
ums for the year after allowing for the loss of all premiums consid- 
ered in the previous year as good assets but later found to be un- 
collectible. Another viewpoint is that the addition of these incurred 
premium incomes for succeeding statements gives as truly as pos- 
sible a total incurred premium income for any longer period of time, 
whereas under the method criticized the total premium income over 
an extended period would be greater than it should be by the amount 
of all such premiums during that period that proved uncollectible. 
As deferred and uncollected premiums are eliminated among the 
gross items under the new blank, this feature is of interest only in 
connection with the net premiums. If each net premium correspond- 
ing to the gross premium is obtained directly by the accounting sys- 
tem, no adjustment of the net premiums will be necessary in this 
respect; but if the total incurred net premiums are in any way ob- 
tained, they should be reduced by the increase in the net deferred 
and uncollected premiums between the previous statement and the 
present statement, regardless of whether or not the items in the 
previous statement proved collectible. 

In listing the changes between the old and the new blank, I 
believe Mr. Fassel omitted the fact that surrender values are now on 
the incurred basis instead of being treated as two items—one, the 
cash disbursements; and the other, the change in outstanding sur- 
render values. 

As I have attempted to complete the blank on the basis of our 
last year’s figures, some of the points encountered may be of inter- 
est. In the first place, it is implied that each company has a division 
according to each interest rate on which the reserve is carried with 
respect to the first seventeen items in the instructions; that is, not 
only must there be a division between the net premiums on the 3 per 
cent, 35 per cent, and 4 per cent reserve basis, but there must be a 
corresponding division of the reserves released, and such a division 
of deferred and uncollected premiums is also assumed though, inas- 
much as the instruction part of the Exhibit will not have to be filed, 
the latter division can be avoided if the premiums are on the in- 
curred basis in the first place. Incidentally, it might be mentioned 
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that in computing the “required interest on insurances” that the 
deferred and uncollected premiums are properly allowed for, though 
whether premiums paid in advance are properly treated does not 
appear from the wording of the instructions. 

In some respects there is considerable question as to whether the 
instructions should be followed literally or not. For instance, the 
expected mortality on insurances is developed as a balancing item 
by a process proceeding from the mean reserve at the beginning of 
the year to the mean reserve at the end of the year. In the three 
following cases if the blank is followed literally the changes will 
affect the expected mortality, though they should have no such 
effect: 


1. A known error in the reserve as of the beginning of the year. 

2. A change in reserve on Reinsurance Ceded to an unauthorized 
company which has not been deducted from the reserve because not per- 
mitted by some Insurance Department, and which change under certain 
circumstances could be quite appreciable as, for instance, if a non-ad- 
mitted company is admitted to a state and all reserve on Reinsurance 
Ceded to that company becomes as admitted at one time. 

3. A change in the reserve basis on any block of business as, for in- 
stance, from 4 per cent to 34 per cent. 


The separation of the results under active lives and under dis- 
abled lives under the disability provision has not seemed desirable 
to me, as whether a gain or a loss is thrown into one or other classes 
depends entirely upon the present value of disability claims in- 
curred during the current year. This item, in turn, is apparently 
dependent upon the reserve basis adopted. I assume that in the 
company with which Iam connected this would be Hunter’s Perma- 
nent Total Disability Table, which, regardless of its undoubted 
service in the past and its present value, seems to me unsuitable for 
such a purpose. In fact, I think this separation is out of line with 
what I have considered the present development of the permanent 
total disability provision, the actuarial development of which until 
recently has been involved in joining and combining actuarially 
mortality and disability rates among active lives, and separately, 
mortality rates among disabled lives. More recent development has 
been more along the lines of accident and health insurance as em- 
ployed in the Manchester Unity Table where the tables are prac- 
tically inseparable. From Mr. Hezlett’s paper in Volume XXIV of 
the Transactions you cannot obtain the proportion of lives becoming 
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disabled, nor can you obtain other separations at the foundation of 
the old theory. The present development considers the amount of 
sickness. Iam wondering what should be done to obtain this separa- 
tion between active and disabled lives in the case of the company 
with which I am connected which has examined death claims and in 
many cases approved disability claims after death even where no 
application had been in any way made by the insured for the dis- 
ability benefits. It seems to me that if the instructions are followed, 
that we should set up as a loss to disability the reserve that we would 
have set up if the insured had made the claim, and inasmuch as our 
regular reserve is on the basis of Hunter’s Table, that that table 
should be used as a basis of this calculation. In other words, while 
I have very little idea what the results in our case would be, it 
would not be impossible, I believe, to show a loss of $1,000,000 on 
active lives and a gain of $1,000,000 on disabled lives. In this con- 
nection it may be of interest to note that a new liability item has 
been inserted in the Convention addition to the annual statement to 
provide for “‘reserve on unreported disability claims.”’ If the experi- 
ence of other companies is anything like our company’s, these claims 
are reported usually months after inception of disability. In fact, 
the average period in our case in the last two years has been some- 
thing like ten months, most of which has been before any notice at 
all has been received by the company. I assume that the full re- 
serve the first year that this is instituted and that subsequent in- 
creases will be charged against active lives instead of against dis- 
abled lives. 

Most of the calculation of the gain and loss is a matter of fol- 
lowing instructions, which in most cases will not be very difficult. 
Possibly the greatest need for judgment will be in the separation of 
expenses and similar items in calculating the gains or losses by class 
of business in the second part of the Exhibit in cases where com- 
panies issue different classes. This subject is perhaps worthy of a 
separate discussion, but possibly my paper in Volume XXIII, 
page 83, of the Transactions, on ‘“Expense Investigations and Some 
Other Statistical Problems Dependent Thereon,”’ may be of some 
assistance. Possibly the point in the whole Exhibit that will the 
most repay consideration before the end of the year if our com- 
pany transacts different classes of business will be this separation, as 
it involves not only the income and disbursements during the year 
and the non-ledger and non-admitted assets and liabilities at the 


1925] Informal Discussion 159 


end of the year, but it also involves the non-ledger and non-admitted 
assets and liabilities at the beginning of the year. It is in obtaining 
these items, involved in last year’s annual statement, that will in 
such cases cause most trouble if this has not already been done, 
and it should be completed before the end of the year when all the 
work connected with the new annual statement is pressing. The 
separation by classes of the ledger assets and surplus at the begin- 
ning of the year is not needed though in general it may be more 
satisfactory to the actuary to have a division of funds by classes of 
business from inception of business. This, however, is not necessary 
to complete this blank because only the increase in surplus, instead 
of the surplus itself in each class, is required. 


MR. H. H. PEIRCE: 


The members of this Institute may be interested to know that 
the company with which I am associated (Massachusetts Mutual) 
has for some years past employed this method of calculating its 
expected mortality and required interest under insurances. We 
have found it satisfactory both as to economy of time and reason- 
able accuracy. One objection to the method is the fact that it is 
based on the assumption that the reserves are correct. Accordingly, 
a company that heretofore has used a method of calculating its 
cost of insurance to check the reserve will either have to continue 
the old method along with the new or apply some other independ- 
ent means of checking the reserve. 

I agree with the previous speaker that the ‘Instructions’ 
must not be followed too literally. For example, line 31 of the 
“Instructions” reads, ‘‘Net Consideration for Annuities per Ex- 
hibit.”” The net premiums for annuities, of course, do not appear in 
the annual statement. In getting the item for this particular line, 
the loading will have to be deducted from the gross premiums. That 
also holds true for the next line—‘‘Consideration for Supplementary 
Contracts Involving Life Contingencies.” The loading thereunder 
will have to be deducted to get the correct amount of net con- 
sideration. 

You may also be interested to know that the “Instruction 
Sheet” states that ‘“Companies are required to follow these instruc- 
tions but are not required to fill in the figures.” It is rather un- 
fortunate that the new Gain and Loss consists of two exhibits that 
do not show identical results. 
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BOOK REVIEWS AND NOTICES 


Statistical Methods. By FrepErrick C. Mirts, Columbia Univer- 
sity. New York: Henry Holt & Co., 1924. Pp. xvit+604. 

While this book presents certain general statistical methods appli- 
cable to all fields of statistics, the primary emphasis is on the analysis 
of material drawn from economic and business statistics. In fact, the 
general methods throughout the book have been made concrete by ap- 
plications drawn from these particular fields. 

Very little knowledge of mathematics is required for the reading of 
approximately the first half of the book. Indeed, the author starts his 
treatment of graphical representation by the plotting of both statistical 
data and certain simple mathematical functions such as y=ax-+6 and 
y=sin «. He presents early the plotting of certain curves on logarithmic 
and semi-logarithmic paper. The second half of the book involves con- 
siderable mathematics including least squares, and the mathematics of 
partial and multiple correlation up to four variables. 

The student of economics who acquires a thorough knowledge of the 
methods presented in this book will have at hand the tools for making 
important investigations which he could not make without such knowl- 
edge. 

The special features of the book which appeal to the reviewer are the 
analysis of time series and the treatment of the problem of estimation. 
The concrete illustration presented in connection with the problem of 
estimation deals with the relation of the prices of oats in the United States 
to the corresponding productions for data based on years 1881-1913. The 
method really deals with ratios of actual production to production as 
given by a line of trend of production, and ratios Y of price to price as 
given by a line of trend of prices. Equations of three types, 


y= ax" , y=ab*, 1/y=at+be, 


are used to represent the regression curve of y on x. Comparisons are 
made of results by using the standard error of estimate as a criterion, and 
by using further the correlation between the values of log y and log x 
in log y=log a+ log x obtained from y= ax", and between similar linearly 
related functions obtained from the other equations. 

On the questions of statistical induction and the problem of random 
sampling, the treatment is confined to a brief and simple description of 
the nature of the problem, and to giving certain well-known formulas. 
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The book contains an Appendix devoted to a simple explanation of the 
method of least squares, and to a glossary of symbols. 

It is an interesting fact that at least a half-dozen books on statistical 
methods have appeared in the past year, and others are scheduled to 
appear within the next few months. The present book will be found 
especially useful to the student of economics who has only a fair knowl- 
edge of collegiate mathematics. The first half of the book will be of serv- 
ice even to the student with no knowledge of collegiate mathematics. 


ERS 


Elements of Statistics. By FREDERICK C. Kent. New York: Mc- 
Graw-Hill Book Co., Inc., 1924. Pp. xii+178. 

This textbook is designed to meet the requirements of students who 
have not had college training in mathematics. It is practically free from 
mathematical derivations, all development of formulas being along lines 
of general reasoning. Wherever non-mathematical demonstration is not 
feasible, the formula in question is usually stated and explained without 
proof. 

Considerable strength is found in its brevity, simplicity, and freedom 
from technical phraseology. The ideas which are the basis of statistical 
procedure are not obscured by a mass of detailed discussion. However, 
these characteristics are occasionally a source of weakness. For instance, 
the chapter on “Index Numbers” appears to be condensed to a point 
where the treatment given is hopelessly inadequate. The computation 
of these important functions is so described as to leave the distinct 
impression that such are derived from tabulated data in as definite and 
invariable a manner as the square root of a number is extracted. The 
geometric mean of ratios is certainly not the only method of arriving at 
an index number to represent the trend of the ratios; it may even be the 
least used in practice of the great variety of computation methods avail- 
able. 

The examples given illustrate the arithmetical operations satisfac- 
torily; however, in general they fail to go much beyond that point. These 
could have been chosen so as to give the student a much clearer idea of 
the scope and uses of statistical method. In fact, the criticism may be 
made of this and most other textbooks on statistics that the student is 
hardly given any distinct idea as to the purpose behind the development 
of statistical method, or as to the practical applications of the method as 
developed. 

This textbook would appear to have a field of usefulness quite dis- 
tinctly its own, arising from its very simple treatment of the subject. 

An 
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The Essence of Life Insurance. By W1ti1AM BretBy. New York: 
Spectator Co., 1924. Pp. xiv+165. 

This volume, as the title implies, is an exposition of the fundamental 
definitions, principles, and practice of life insurance. The treatment is 
non-technical throughout and is not beyond the comprehension of anyone 
having a working knowledge of arithmetic. 

The book is clearly written and is well adapted to the needs of the 
life insurance agent. The only exceptions which the writer would make 
to this statement appear on pages 92 and 93. On page 92 the author 
states that ““The One Year Preliminary Term method is now prohibited 
in most states, . . . .”’ It seems to the writer that this statement should 
have been modified so as to exclude the 20-payment life and lower premi- 
um forms of insurance, since all states now permit such forms to be valued 
on the full preliminary term basis. Also, on page 93 the author does not 
make it entirely clear that the extra reserve under the modified pre- 
liminary term systems to provide the net single premium at the end of the 
premium-paying period is accumulated throughout the premium-paying 
period including the first year. The writer believes that the author could 
have improved upon his language at these points. 

Life insurance companies would do well to place this volume in the 
hands of all new agents because through it a new man may gain a knowl- 
edge of the business which may otherwise take years to acquire. In fact, 
there are few experienced life insurance agents who would not profit 
by a thorough study and mastery of its contents. The chapters on net 
premiums and reserves should surely establish the agent’s confidence in 
the adequacy of the premiums and the soundness of the legal reserve 
system of life insurance. Any agent who masters this volume will be 
adequately prepared to answer almost any question pertaining to life 
insurance which will arise in connection with his solicitation. The author 
is to be’congratulated on having so clearly and completely covered all 
essentials of the business in such a brief volume. 

The book is relatively free from typographical errors and those which 
appear are contained in the printed errata which accompanies the book. 


JaCak: 


Workmen’s Compensation Insurance. By G. F. MIcHELBACKER 
AND T. M. Niar. New York: McGraw-Hill Book Co., Inc., 
1925. Pp. xi+503. 

This book gives a complete account of the nature and development of 

Workmen’s Compensation Insurance. It is particularly well adapted for 


the use of the student who wishes to obtain a comprehensive knowledge 
of the subject. 
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The authors have, unquestionably, had a great deal of practical ex- 
perience in connection with the development of the business of compensa- 
tion insurance during the past decade. They make the reader thoroughly 
familiar with the history of the problems of the subject. In doing this 
they have not hesitated to go into details and ramifications which must 
have required a great deal of work on their part but which have made the 
book extremely valuable as a practical reference-book for persons con- 
cerned with any aspect of the business of Workmen’s Compensation 
Insurance. 

Anyone engaged in the business of life insurance will find in this book 
a great deal of inspiration and much food for thought, because compensa- 
tion insurance serves society in a great deal the same way as life insurance. 
Like life insurance, it is concerned with the protection of the disabled and 
their dependents. 

Among the many parts of the book which are of peculiar interest to 
the life insurance student is the chapter on malingering on the part of 
claimants for compensation because of temporary or permanent, total 


or partial disability. 
M. G. 


An Introduction to Maihematical Probability. By JuttaN LOWELL 

CootmcE. Oxford: Clarendon Press, 1925. Pp.xii+2106. 

A neat and conveniently arranged volume covering such topics as 
ordinary, inverse, and geometrical probability, errors of observation 
(including errors in many variables), mean values and dispersion, least 
squares and curve-fitting, with concluding chapters on the statistical 
theory of gases and the principles of life insurance, would hardly be 
expected to furnish entertainment, and even an occasional gleeful chortle. 
But an author who pays tribute in his Preface to the romance-like interest, 
originality, and brilliance of French treatises on probability, and includes 
in his helpful Index references to craps and poker, is himself unlikely to 
prove dull reading. Even Professor Coolidge’s most forbidding chapters 
are enlivened by lucid exposition, refreshing common sense, and an occa- 
sional sly jest. A single paragraph may be quoted as an example of the 
Harvard professor’s impatience with idiotic applications of mere rules. 
In discussing the applying of Bayes’s principle to future events, he 
contends: 

The most absurd consequences have, in the past, been deduced from this 
formula [p=(n+1)/(m+2)]. Putting 2 equal to the number of times the sun has 
risen, it has been used to estimate the probability that it will rise the next day. 
Nothing could be more grotesque. The rising of the sun is not a statistical event 
whose cause is obscure, but a mechanical necessity which will continue as long 
as present astronomical conditions do, and will then cease. To use [this] formula 
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we should have to assume that all possible cosmogonies were equally likely. 
What such a phrase may mean is utterly beyond our comprehension: it un- 
doubtedly means nothing whatsoever. 

This same common sense combined with human interest pervades 
the whole book. Thus, a definition of probability is sought from the 
statistical point of view, while the reader is never permitted to forget the 
merely approximate nature of the normal curve. The attitude is fairly 
summarized in the Preface, “It seems to me that, in the last analysis, 
probability is a statistical, that is to say, an experimental science, and 
the mathematical problem is to establish rules which yield correct and 
valuable results.” 

The final chapter on life insurance will prove more interesting to the 
mathematician unversed in actuarial lore than to the actuary who is 
already familiar with the principles presented. The carelessness of even 
Oxford proofreaders in allowing the obvious misprint in the formula for 
Ax (p. 199) to escape detection may be noted, and a few printer’s lapses 
elsewhere—but in general the book is as well printed as it is admirably 
written and arranged. 


H. H. J. 


OTHER RECENT PUBLICATIONS 


Elements of Business Statistics. By RoBERT RIEGEL, PH.D., Pro- 
fessor of Insurance and Statistics, University of Pennsylvania. 
New York: D. Appleton & Co., 1924. Pp. xx+540. 

Complete Surrender Value Ready Reckoner. By FACKLER, FACKLER, 
AND Breisy. New York: Spectator Co. (To appear.) 

Economics of Business Cycles. By A. B. Apams, Dean of School of 
Business, University of Oklahoma. New York: McGraw-Hill 
Book Co., 1925. Pp. xvi+268. 

Marine Insurance. By WittiAmM D. Winter, LL.B., Third Vice- 
President of the Atlantic Mutual Insurance Company of 
New York. New York: McGraw-Hill Book Co., 191g. Pp. 
xvlit+433. 

Mathematical Theory of Life Insurance. By CHESTER H. Forsytu. 
New York: John Wiley & Sons, Inc., 1924. Pp. vii+74. 

Graphic Statistics in Management. By Witt1am HENRY SMITH. 
New York: McGraw-Hill Book Co., 1924. Pp. vi+360. 

Calculus of Variations. By Gitpert Ames Buiss, Professor of 
Mathematics, University of Chicago. Chicago: Open Court 
Publishing Co., 1924. Pp. xili+180. 
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OBITUARY 


ARTHUR ENOCH CLEMENT 


Born, 1887 Died, 1924 


ARTHUR ENOCH CLEMENT 


Arthur Enoch Clement, an Associate of the American Institute 
of Actuaries since 1919, died in Santiago, Chili, in 1924. Mr. 
Clement was born at La Serena, Chili, January 23, 1887. He gradu- 
ated from the University of Chili with the degree of Bachelor of 
Physics and Mathematics. In 1915 he became Actuary of La 
Mundial Insurance Company, Santiago, Chili, and served in that 
capacity until his death. 

Owing, doubtless, to his residence in a remote part of the world, 
the members of the Institute did not enjoy opportunities of know- 
ing Mr. Clement personally. His passing in the prime of life is 
here recorded with regret. 


166 , Annual Report of the Treasurer 


[June 


ANNUAL REPORT OF THE TREASURER 


of the 


AMERICAN INSTITUTE of ACTUARIES 


FOR THE YEAR ENDING 
MAY 31, 1925 


INCOME 
Cash on hand ee ENLOZA oh ee a a ee ra OO OF! 
Dues se ; er Re oe ce SE LOOLOO 
RECOrdS yes es Oe I es & een oe) Se ee Me 642.50 
Examinations; w sata ca seu rec ee eee ee 875.00 
Interest “sx vi: 0) Ae See ye et ee 133.45 $7,607.79 
DISBURSEMENTS 
Postage’ "ho St cee cas ro bam oe) 
PNG ce |) ee ee ee ee AS .00 
lbyloi¢-) a ee eae ee ors Pe ee) A eee 9g2.70 
Insurances c* i eee ee een ee ee 54.66 
Salary ssc G (<M ee 200.00 
ERPress + Ge A Ge er ene te eee 68.72 
Storage. . Sa ek ee aCe ee eae 26. 24 
Stenographic expense : Hes eee eee 347.83 
Traveling expense, board members. . . . . . 218. 72 
[DeevoatoeHnoecws. “ates oy oo Age Sloipe 4% S & oY 298. 60 
Stationery 3 Gs. is Tara ed Redes fd eo Pe ee ee 88.15 
Exchange’, 5) 2 = Seiged Soot oO ree eee ad eer 20.74 
Entertainment cee Ack” can at Cee 154.65 
Pelesrams i) Ay acum ae ee 41.90 
Miscellaneoust 4 ste see ee ey ee 51.22 $7,445. 43 
Cash on hand May 31, 1925 252.36 
$7,697.79 
Assets : 
Cash. EE We on eg Os he leno rt eo Gh AG 
WESE 4a Third Lib. Loan $3,000, book value . . . 2,970.04 
U.S. 42 Treas. Notes $2,000, book value . . . . 2,039.34 $5,262.64 
Liabilities . None 
Surplus $5,262.64 
Audited and found correct. 
E. R. CarTER aS : 
Gaia i Auditing Committee 
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MINUTES OF THE ANNUAL MEETING 
of the 
AMERICAN INSTITUTE of ACTUARIES 


HELD AT THE LA SALLE Hore, CHICAGo, 
JUNE II AND 12, 1925 


The Institute was called to order by the President at 10:45 
A.M., June 11th and the following Fellows, Associates and Nominees 
of Contributing Members were present: 


FELLOWS 

H. W. Allstrom James Fairlie Henry Moir 
E. C. Ames E. G. Fassel P. V. Montgomery 
L. A. Anderson George Graham W. O. Morris 
O. J. Arnold Marcus Gunn J. H. Nitchie 
A. E. Babbitt C. E. Herfurth J. G. Parker 
W.N. Bagley J. E. Higdon G. B. Pattison 
C. H. Beckett R. A. Hohaus 5. L. Phelps 
J. P. Bowerman F. M. Hope W. F. Poorman 
H. W. Buttolph H. H. Jackson E. A. Porter 
J. C. Cameron W. M. Johnson H. L, Rietz 
E. E. Cammack R. E. Kennon Je Ca Rietz 
E. R. Carter J. M. Laird Ca seitz 
Arthur Coburn A. W. Larsen A. A. Speers 
R. B. Coit Je Be Uuittle Cake Stem 
H. R. Corbett R. C. McCankie B. J. Stookey 
H. W. Curijel E. L. Marshall W. M. Strong 
F. A. Draper H. C. Marvin Helen J. Wiliams 
J. S. Elston F. B. Mead F. S. Withington 
P. H. Evans 

ASSOCIATES 
H. H. Buckman A. JT. Lehman Gertrude L. Pardieck 
J. A. Budinger J. H. Lithgow J. F. Reilly 
Helen L. Clark A. J. McAndless H. G. Sellman 
W. P. Coler W. H. McBride L. O. Shudde 
C. F. Cross C. A. McConaghy R. B. Sturtevant 
A. C. Good W. D. MacKinnon F. D. Strudell 
W. A. Jenkins R. E. Moyer Margaret Walker 
L. J. Kalmbach G. E. Myers H. S. Wiggins 
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NOMINEES OF CONTRIBUTING MEMBERS 


Gs Gy Adamsie = Aan one iret are eee Wisconsin Life Insurance Company 
[Pe ed. UNCER oe ob aloo < Royal Union Mutual Life Insurance Company 
GD Bapbittse . -eee e oereS Bankers Reserve Life Company 
OSMy Barmest aa cen eee Franklin Life Insurance Company 
Henry Batten: ce eee eee Continental Assurance Company 
GOW... Bishopasstces Maa ee eee eaceene Bankers Reserve Life Company 
Richard Boissard......... National Guardian Life Insurance Company 
ba Ee Bourschelditnea ea wre e anene Peoria Life Insurance Company 
He GY Browse fire te ee Southwestern Life Insurance Company 
Be RS Brinn crea ae eee Security Mutual Life Insurance Company 
OS) SBuran ys see eee Missouri State Life Insurance Company 
jaA> Camp belle eter eee arte London Life Insurance Company 
bs)? Cavanaugh in say. ss eee Federal Life Insurance Company 
Geeky Clarkia... Equitable Life Insurance Company, Washington, D.C. 
EiizanetieVie Collivictae at ee International Life Insurance Company 
ING (C., Coins occu ane Old Line Life Insurance Company of America 
ICS Comme eine percent National Life & Accident Insurance Company 
(ars Dandyicie stewie. kena tee Confederation Life Association 
Rebs Dowsettwse see eect Manufacturers Life Insurance Company 
JR EeE Vansewe arr eruec ser Ohio National Life Insurance Company 
Le KS Piless woe cee er Canada Life Assurance Company 
CVE ola ie aoe ae Public Savings Insurance Company of America 
Neil Gilmoursemcct ce oreae - Provident Mutual Life Insurance Company 
TT 18h, Galeri, . su oo sas. Central Life Insurance Company of Illinois 
S; Rie Garrisons.saece nee eere es Union Central Life Insurance Company 
De HS Garver yes cosas ee Maryland Life Insurance Company 
Te Le Grimes rea neon Mutual Trust Life Insurance Company 
(Ls Grogant poise eee ee ee Bank Savings Life Insurance Company 
MAN. Hansonaen eae a eee Wisconsin Life Insurance Company 
Hoe Homberger mere. er. Great Northern Life Insurance Company 
IM AS dem rs ceaeet ete icce: Security Mutual Life Insurance Company 
Wi W ny Lahie : eho eet eee LaFayette Life Insurance Company 
eR aS ra cs yaar Phoenix Mutual Life Insurance Company 
1, Wily WEAN EEGs on oo ows5uso oom oc Reinsurance Life Company of America 
Dro CM. MeGullech? > os. see nae State Life Insurance Company 
Jz be Miiseect eh ince ees Southern Union Life Insurance Company 
Carl Mitcheltree..........Columbus Mutual Life Insurance Company 
WA Mistery ieee nae Two Republics Life Insurance Company 
Ho Me Moorea sh 9b eee Cleveland Life Insurance Company 
S. Milliganteycyasnhette ec cee Metropolitan Life Insurance Company 


H. A. Peirce: caste Massachusetts Mutual Life Insurance Company 
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Be RUDE ear ticerer ah von tee Indianapolis Life Insurance Company 
ERGe Ratientyres assests ce International Life Insurance Company 
(Gayl Reilly era aes ees Pes Midland Mutual Life Insurance Company 
F] ube RUISSE Ulett ene cays eek a ee Peoria Life Insurance Company 
SR Wee sui Conia | Taree na een eet eee: Atlantic Life Insurance Company 
Ins AML; Sco Gos sxe oudolo news s Metropolitan Life Insurance Company 
Wierdbte ASSOOVRE DLs) © aphips crlee SiR tale Me Chad a ia Confederation Life Association 
Ie Mx WONT. 5 oe Sadia aoeee oe Lincoln National Life Insurance Company 
Mes Bhomaser; ner John Hancock Mutual Life Insurance Company 
ETRE S a erESSE] nee ie ea neers sae International Life and Trust Company 
D)INGEW at ters ans ey eevee ee eet to Bankers Life Company 
Helen CSLe Vine en a hecis oe ae Lincoln National Life Insurance Company 
ED ee Walliainisonmamee swe abet 2. Canada Life Assurance Company 
Ecive le Vel clipes ee National Life and Accident Insurance Company 
(Camis Westy rs aaa aa. Provident Mutual Life Insurance Company 
Tals Ie NWAUISGIOT, cia 5 cromieioe Dore + American Central Life Insurance Company 
AN 18, WWORSINGNIN. 5 ob cone des bec Union Central Life Insurance Company 


The Report of the Secretary was presented and accepted. 
The Secretary announced that the following were admitted to 
Fellowship without examination: 


Edmund Ernest Cammack 


and the following were admitted to Associateship without examina- 
tion: 
Arthur Pedoe James Thompson Phillips 


The President also announced that the following had been ad- 
mitted to Fellowship by examination: 
Henry Hollister Jackson Ralph Eugene Kennon 
Dorothy May Jamison William Frank Poorman 
Wilbur Moore Johnson 


and that the following had been admitted to Associateship by ex- 


amination: 
David Wright Bell D. Ralph McClurg 
John Percy Dandy Ross Emerson Moyer 
Malvin Edward Davis Louis Otto Shudde 
Allen Carlson Eastlack Margaret Walker 
Leland John Kalmbach Harold Graham Walton 
George Kenigson Jay Rollin Young 


Will Donald MacKinnon 
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Election of officers was by motion deferred until 3:00 P.M., 
June 12. 

Formal papers were then presented. 

The Treasurer submitted his report which was accepted. The 
morning sessions adjourned at 12:45 P.M. 

The afternoon session reconvened at 2:25 P.M. and the presenta- 
tion of formal papers was continued. 

Papers presented at the November meeting were then discussed. 

The meeting adjourned at 4:10 P.M. 

Friday, June 12, the Institute reconvened at 10:20 A.M., and 
proceeded with the discussion of informal topics on the program. 
The meeting adjourned at 12:00 noon. 

The President presented diplomas to Henry Hollister Jackson, 
Wilbur Moore Johnson, Ralph Eugene Kennon, William Frank 
Poorman, and Miss Dorothy May Jamison (in absence). 

The informal discussion was continued until 3:00 P.M. when the 
special election of officers took place. This resulted as follows: 


LeU CSLOCH Lai Eee Percy H. Evans 

VCE E7-ES10 Ce ee JOHN GOWANS PARKER 

SS CCL ELON) Waste Sera Mepertts REGINALD CAMPBELL MCCANKIE 
7 CUSUT C7 ae Bert JAY STOOKEY 


Governors for three-year { ARTHUR COBURN 
LYNE. a tatentie eee SINCLAIR EDWARD ALLISON 


The President reported that the Board appointed E. R. Carter 
as librarian and E. G. Fassel as editor of The Record for the ensuing 
year. Upon motion duly seconded, the Institute confirmed these 
appointments. 

The meeting adjourned at 4:00 P.M. 
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EXAMINATIONS OF THE INSTITUTE 


HELD ON APRIL 14 AND IS, 1925 


EXAMINATION FOR ADMISSION AS ASSOCIATE 


PART 1 
(FORMERLY SECTION I—PART I) 


t. Find the H.C.F. of 2”4+- 203—2?—2x—1, x1+23+4x+4, and 
C—O hee ON— Ie 


2. (a) Simplify VgtS-+V 10~2V 21. 
7 


(6) Find a factor that will rationalize the denominator of 


if 
V2-V3° 


3. Solve the equations 
(a) a?—sx+2V ¢—sat+3=12 


(0) 4% =9 
yo eee 
x+y=3 

4. Prove that the fraction pipe es has a value 


between the greatest and the least of the unequal fractions = ; es 
I 2 
An 
ob): b, ? 
n 
Nore.—In your proof point out where you make use of the fact 
that the denominators are positive. 


if their denominators are all positive. 


5. Prove that a quadratic equation in one unknown quantity 
has two, but not more than two, roots. 
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6. A and B agree to do a piece of work in 6 days for $45. To 
finish on time they hire C during the last two days, which results in 
B’s total pay being reduced by $2. If A could have done the work 
alone in 12 days, what daily wage does each man earn? 

7. If the roots of the equation ax?+-bx-+c=o are a and £, and 
those of the equation Ax’?+Bx+C=o are a+6 and B+6, prove 
chat PAE PAC 

a A? 

8. Prove that the bisector of an angle of a triangle divides the 

opposite side into segments which are proportional to the other two 


sides. 


g. Construct a circle which shall touch a given straight line, 
and pass through two given points. 


to. Given ABCD a parallelogram. Any straight line AEF is 
drawn, cutting BC in E and DC produced in F. Show that half the 
parallelogram is a mean proportional between the triangles ABE 
and ADF. 


PARLE 2 
(FORMERLY SECTION I—PART II) 


1. Sum to infinity the series 
1—(1—)b)r-+- (1-04-87) —(1—-0-+- PB). wk, 
the values of 6 and r being restricted so that the sum is finite. State 
the necessary restrictions. 


n(n+1)(2n+1) 
6 


and 2”3= 


2. Given 27?= wnt 1)? 
4 


21 oi 


prove that 2n4= zn? . 


3. Solve the equations 
(q) = (+ 9)(*—-3)(@—-7)(4+5) =385 
(b) xt 1 —3(48-+-%) = 2%? 
4. A city has 20 streets running north and south, and 15 east 
and west. Find the number of ways in which a man can travel from 


the southwest to the northeast corner of the city, going the shortest 
possible distance. 
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5. In a shooting competition a man can score 5, 4, 3, 2, or o 
points for each shot. Find the number of different ways in which 
he can score 30 in 7 shots. 


6. (a) Sum to m terms the series whose nth term is n(2n—1). 


3n?—2n-+5 


(0) Sum to infinity the series whose nth term is 
n! 


7. It is known that at a certain place it rains on the average 
6 days out of 30. Find the probablity that it will rain on not more 
than two out of three specified future days. 


8. In the recurring series 2 ab ant bast get past Sacer 


the scale of relation is a quadratic expression. Find the scale of 
relation, the generating function, and the general term. 

9g. Amakes a bet with B of $9 to $6 that in throwing two dice he 
will throw 7 or 11 before B will throw 4 or 9. Each has a pair of 
dice and they throw simultaneously until one of them wins. Find 
B’s expectation. 

10. In a certain locality the number of deaths and births per 
annum is one 7th and one mth respectively of the population at the 
beginning of the year. In how many years will the population in- 
crease r-fold, neglecting immigration and emigration? 


PART 3 
(FORMERLY SECTION II—PART I) 

1. Two angles of a triangle are 36° and 46°, and the greater of 
the two opposite sides is 20. Find the lengths of the two remaining 
sides, and the area of the triangle, given sin 36° =.588, cos 46°=.695, 
and tan 8°=.141. 

2. Prove that (a) tan A+cot 2A =csc 2A. 

(b) (sec 15°-++csc 15°)? = 24. 

3. Derive a formula for the area of a triangle in terms of two 

angles and the included side. 


4. The angles of depression of the top and bottom of a tower 
observed from the top of a hill 108 feet high are 30° and 60° respec- 
tively. Find the height of the tower. 
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5. Show how to solve an oblique triangle, given the three sides. 


6. Reduce the equation 5x-++12y—26=o to (z) slope-intercept 
form, (2) intercept form, (3) normal form. Draw the graph, and 
state the significance of the constants in each form. 


7. Prove analytically that the sum of the squares of the medians 
of a triangle is equal to three-fourths the sum of the squares of the 
three sides. 

8. From one end of a diameter of a circle whose radius is 1, 


chords are drawn and produced their own length. Find the equa- 
tion of the locus of the ends of these lines. 


9. Find the co-ordinates of the center, the length of the semi- 
major axis, and the length of the semi-minor axis of the ellipse 
4x?—16x-+9y?+36y-+16=0. Show what transformation of co-ordi- 
nates will simplify the equation. 


to. A point moves so that its distance from the point (2, 3) is 
twice its distance from the line x+-y—1=o. Find the equation of 
the locus of this point, and name the curve. 


PART e4 
(FORMERLY SECTION II—PART II) 


1. Develop the formula 


F(x) =f(0)+ Af(o)x9+ 92 a4 A OF ieee 


where «™) =x(x—1) .... (w—m+1). 


2. Express #3+-«?+-*+1 as a sum of factorials, and hence find 
its finite integral. 


3. Given the values of f(o), f(z), f(2), f(3) . . . . , explain fully 


how to find ((*), (2), 4(3), Re 6 3 


dy 
dx? 


5. Given f(o)=58842, f(1)=55257, f(2)=51368, f(s) =37977; 
find /(3) and f(4). 


4. Prove that —~=A*y—A3y+ ~—Aty = as ja atp ee ee 
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6. (a) Differentiate ¢*(sin3 4x—log tan x)? . 


(6) Given (x—a)?+(y—b)?=c?, find os 
7. Derive the formula for integration by parts, and apply it to 
: log (w+2) 
integrate Cara 


8. (a) Prove the approximate integration formula 


i "yada =" Eflo)+af(o) +/(0n)] 


(b) Hence show that 


[(1o.t0= “5 N0)+2| (5) —a/($) | +3] 10)-are | 


g. Find the interval of convergence of the series obtained by 
expanding cos x into a power series. 


10. (a) State sufficient conditions for maximum and minimum 
values of f(«). 


(b) Test pee for maximum and minimum values. 


PAK IS 
(FORMERLY SECTION III—PART I) 
(Table of az for use with this paper is printed on the last page.) 
1. Define effective rate of interest, nominal rate of interest, and 


force of interest; and calculate them for a loan of $100 on which in- 
terest of $7 is paid at end of each two years. 


2. State what functions are represented by the following expres- 
sions and derive them: 
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3. A 6+ per cent $1,000 bond with half-yearly coupons and 
maturing for $1,000 8 years hence is to be replaced by a new 5 per 
cent $1,000 bond with half-yearly coupons and maturing at a pre- 
mium 12 years hence. At what premium must the new bond ma- 
ture, if the exchange is to be equitable and money is worth 6 per 
cent, convertible semiannually? 


4. Given only the rate of interest, explain how you would cal- 
culate and verify a table of v” for years 1 to 20. 


5. (a) If gis the rate of interest paid on the par value of a bond 
maturing at end of m years, purchased at a premium of & per unit, 
and if a’; isat a rate 2’, which is a fairly close approximation to 7, the 
true effective rate earned, then derive a formula in terms of g, k, and 
a’;| giving a close approximation to 7. 

(b) Explain how the result of a first approximation by the 
formula derived in (a) could be used in the same formula to secure a 
still closer approximation. 


6. A bond of $1,000, redeemable December 31, 1934, bears inter- 
est up to and including December 31, 1929, at 6 per cent payable 
half-yearly and thereafter at 5 per cent payable half-yearly. Find 
the approximate yield to an investor who buys on December 31, 
1924, at the price of 104. 


7. A life insurance company lends $100,000 on a certain prop- 
erty. It later purchases the property for home-office use, paying 
$150,000 in cash and assuming all liens, which consist of the mort-. 
gage referred to, $3,500 accrued interest on same, and $7,500 taxes. 

The company after purchase proceeds to discharge all liens, 
either by payment or proper book entries. It also expends $12,500 
in cleaning, redecorating and in minor alterations. When ready for 
occupancy, a competent appraiser finds the property to be worth 
$290,000. 

It is decided to include the property in the company’s assets at 
cost. At what amount should it appear on the books? Give in 
detail how all the foregoing transactions should be entered on the 
books. 


8. State the book entries necessary in a life insurance office for 
the following: 


(a) Dividend applied to pay renewal premium. 


1925] Examination Papers 177 


(b) Matured endowment paid in cash. 

(c) Death claim left for settlement under a supplementary con- 
tract not involving life-contingencies. 

(d) Mortgage loan repaid with accrued interest. 


TABLE OF dy] FOR USE IN CONNECTION WITH THIS PAPER 


nm \1% Per Cent] 2 Per Cent |2} Per Cent] 3 Per Cent | 4 Per Cent | 5 Per Cent |6 Per Cent 
I 0.9852 0.9804 0.9756 0.9709 0.9615 0.9524 0.9434 
2 I.9559 1.9416 1.9274 I.Q135 1.8861 1.8594 1.8334 
3 2.9122 2.8839 2.8560 2.8286 Dy agli 207232 2.6730 
4 3.8544 | 3.8077 | 3.7620 | 3.7171 | 3.6299 | 3.5460 | 3.4651 
5 4.7820 | 4.7135 | 4.6458] 4.5797 | 4.4518 | 4.3295 | 4.2124 
6 5-6972 | 5.60r4 | 5.508% | 5.4172 | 5.2421 | 5.0757 | 4.9173 
7 6.5982 6.4720 | 6.34094 6. 2303 6.0021 5.7864 | 5.5824 
8 7.4859 Pi BOs 7.1701 7.0197 6.7327 6.4632 6.2098 
9 8.3605 8.1622 7.9709 7.7861 7.4353 7.1078 6.8017 
Io Q.2222 8.9826 8.7521 8.5302 8.1109 POET 7.36001 
II 10.0711 9. 7868 9.5142 9.2526 8.7605 8.3064 7.8869 
12 10.9075 | 10.5753 | 10.2578 9.9540 9.3851 8.8633 8.3838 
13 IL.7315 | 11.3484 | 10.9832 | 10.6350 | 9.9856 9.3936 8.8527 
I4 12.5434 | 12.1062 |} 11.6909 | 12.2961 | 10.5631 9.8986 g.2950 
15 13-3432 | 12.8403 | 12.3814 || 12.9370 | 15.1184 | 10.3707 On7122 
TOMIMCARE STOR eno 57777 MLS OSSOn et? FOMTa | rUnOS 235i lO.63 700 lELOnLOSO 
I7 EA TOO7VOMmIAa 2OLON| us. LO2n en TOOTa et? TO Sv slebin 274 Lee lOn4 77s 
18 15.6726 | 14.9920 | 14.3534 | 13.7535 | 12.6593 | 11.6896 | 10.8276 
19 10.4202 |) 15.0785 | 44.9780 || 14.3238) 1320339 | 12.0853 |-11 1581 
20 | 17.1686 | 16.3514 | 15.5892 | 14.8775 | 13.5903 | 12.4622 | 11.4699 
21 I7.900r | 17.0112 | 16.1845 | 15.4150 | 14.0292 | 12.8212 | 11.7641 
22 18.6208 | 17.6580 | 16.7654 | 15.9369 | 14.4511 | 13.1630 | 12.0416 
23 19.3309 | 18.2922 | 17.3321 | 16.4436 | 14.8568 | 13.4886 | 12.3034 
24 20.0304 | 18.9139 | 17.8850 | 16.9355 | 15.2470 | 13.7986 | 12.5504 


25 20.7196 | 19.5235 | 18.4244 | 17.4131 | 15.6221 | 14.0939 | 12.7834 


26 | 21.3986 | 20.1210 | 18.9506 | 17.8768 | 15.9828 | 14.3752 | 13.0032 
27 | 22.0676 | 20.7069 | 1g.4640 | 18.3270 | 16.3296 | 14.6430 | 13.2105 
28 | 22.7267 | 21.2813 | 19.9649 | 18.7641 | 16.6631 | 14.8981 | 13.4062 
29 23.3761 | 21.8444 | 20.4535 | 19.1885 | 16.9837 | I5.141I | 13.5907 
30 | 24.0158 | 22.3965 | 20.9303 | 19.6004 | 17.2920 | 15.3725 | 13.7648 


PART 6 
(FORMERLY SECTION III—PART II) 
r. A man aged thirty marries a woman aged twenty. Assum- 


ing that he does not remarry after death of his wife, express in 
terms of J, and d, the probabilities of the following events: 


(a) He is a widower at the end of three years. 
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(b) He becomes a widower within three years. 

(c) The wife dies in the tenth year. 

(d) The man survives his wife, and himself dies within one year 
after attaining age sixty or age sixty-five. 


2. Assuming w=96, prove that for 
L= 70, Cr — 25 Pe 2A Gem 23 a re a ceed ee CLC 
3. (a) Develop by general reasoning the formula 
Axz=0(1—id,) 


(b) Write expressions for P,.z; in terms of: (i) interest and 
annuity functions; (ii) interest and assurance functions; (iii) com- 
mutation symbols. 


4. Express in words the meaning of the following symbols, and 
give formulas in terms of ordinary single and joint-life annuities by 
which their values could be calculated: 


Gxy|z . Qx| yz , nim Ixy 


5. An annuity is to begin ten years from the present, provided 
x be not then living, and to continue so long as either y or z sur- 
vives. Write the net annual premium for the contract in terms of 
ordinary annuities and probabilities and explain why the annuity 
appearing in the denominator is used. 


6. Define and distinguish between 
Le and EG . 


7. A policy with premiums ceasing at age sixty-five or on prior 
death provides $10,000 on death of insured before age sixty-five 
and a guaranteed income of 5 per cent in advance on $10,000 for 
lifetime of insured commencing at age sixty-five with payment of 
$10,000 on subsequent death of insured. Calculations will be by 
a specified mortality table and interest at 33 per cent. 

(a) Assuming premium and income payments made monthly 
and the death benefit payable at moment of death, find an expres- 
sion in commutation symbols for the net true monthly premium. 

(b) Modify the expression in (a) to give the net annual premium 

‘if premium and income payments are annual and the death benefit 
is payable at end of year of death. 
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8. Give symbols and find expressions in terms of assurances 
payable on the first death for: 

(a) An assurance on g if he die third of three lives. 

(6) An assurance on y if he die second of three, z having died 
first. 

(c) An assurance payable on the failure of the joint lives x 
and y, if such failure occur before the death of z. 

(d) An assurance on the survivor of « and g if survivor dies 
before y. 


PART 7 
(FORMERLY SECTION IV—PART I) 


t. Derive general formulas in terms of /, and L, for finding the 
following for a stationary population supported by /, annual births: 

(a) Number of deaths annually among those aged x to «+n. 

(6) Average age of population above age x. 

(c) Average age at death of a stationary population kept up by 
births alone. 

(d) Average age at death of present members of the community. 


2. The working staff of a government department is in a sta- 
tionary condition and 4oo new employees are hired each year at 
age twenty-five. All employees are required to contribute to a 
pension fund and are given the option of retiring at age sixty or at 
age sixty-five. Assuming no separations from the service except by 
death, that one-half of those who reach age sixty retire at once, 
and that the survivors of the remainder retire at age sixty-five, 
give expressions for: 

(a) The total number of present contributors. 

(b) The total number of present pensioners. 

(c) The total number of future years’ service with which present 
contributors will be credited. 


3. (a) You have available for a certain mortality table and rate 
of interest the commutation columns Vx and Dx. You require also 
Mx and Rx. Show how you would prepare work sheets for the 
purpose of obtaining the required functions. 

(b) Given a table of g,, write a continuous formula and a check 
formula for computing the values of a, at a stated rate of interest. 
Give reasons for your choice of the particular formulas given. 
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4. (a) In the following table appear values of a, for certain 


ages and rates of interest. Derive an approximate value of ag at 
5 per cent interest. 


Age x 34 Per Cent | 4 Per Cent | 44 Per Cent 
COs teas ure 2 eters 10.032 9.648 9. 288 
OSs. ovydiwenstonnye 8.210 7.952 7.699 
Fea ORAS 6.482 6.307 6.140 


(b) Indicate an alternative method of calculation by which the 
result obtained in (a) may be verified. 


5. Assume for the sake of simplicity a mortality table with a 
radix of 60,000 at age thirty, and with 1,000 deaths at each age. 
Taking v= 1—1, find @76:86|70 at 4 per cent, using Hardy’s formula: 


[mdenn 28 (Uo Ubu) +I .62(Uy+ sn) +2. 2Usn} . 


6. (a) Express as definite integrals: A}.z), Tx, and dz|52 
(0) Find expressions for 


i d 
a and dv 


(c) What functions are represented by the following integrals: 


I Qo-x 
— OL + (ly —ly4 let mex dt 
aE) 
and 


iu a—% 
mall VL byt thet 1(Met st My+2)dt 


7. Assuming third differences to vanish, derive the relation 
We) — f(a) 3A?f(x) and show that p= =F (approx). 
8. By use of the approximate integration formula 


Ese). y 10-5 (0) Mat aM) 


is ae ee CLGr 


derive an approximation to a in terms of ay pz, 5, and m 
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PART 8 
(FORMERLY SECTION IV—PART II) 
1. (a) Under what conditions will the prospective and retro- 
spective methods of valuation yield the same results? Assuming 
such conditions, prove the identity of the two for the mth year re- 


serve for a twenty-payment life policy in the case where x is less 
than 20. 


(b) Prove algebraically that 
aV g=I—(i— Vg )a— Vea) 2 ees (IVs) 
2. (a) Express ,V, in terms of P,, P,1, and d. Interpret the 


expression verbally. 
(b) Develop by general reasoning the formula 


Px 
Vem Antal —g+} ; 


3. Assuming wz=A+Bc*, show algebraically the effect pro- 
duced on ‘9 V‘) if the value of ¢ becomes 1. 


4. For a certain class of substandard business, your company 
assumes that the mortality rate will be the standard rate plus a 
constant of .002, 1.e., gr= dx+.002. Show briefly how the reserves 
for a whole-life policy in this class will compare with the regular 
reserves. Will the same relation hold for endowment policies? 
Give reasons for your answer. 


5. A life-annuity deferred for 7 years is issued with the provision 
that if death occurs within the deferred period, the gross premiums 
are to be returned, and if annuitant survives m years, m annuity 
payments will be guaranteed. The contract is to be paid for by 
annual premiums. Assuming the loading to be a percentage plus a 
constant, derive an expression in commutation symbols for the 
net premium and for the ¢th-year terminal reserve. 


6. Your company reinsures a company which has policies in 
force on the twenty-payment life plan with guaranteed reduced 
paid-up insurance in the same proportion to the original insurance 
as the number of years’ premiums paid is to twenty. Show how 
you would use tables of net premiums for limited-payment life 
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policies to investigate whether the reserve liability on the paid-up 
insurance would be covered by the reserve on the original policy 
upon the option to take reduced paid-up insurance being exercised 
at the end of five, ten, or fifteen years after issue. 


7. Asurvivorship annuity is to begin at the death of the insured, 
aged x, and continue during the lifetime of the beneficiary, aged y. 
The annuity is to be paid for by annual premiums during the joint 
lifetime of « and y. 

(a) Derive an expression for the mth-year terminal reserve if 
x and y are then living. 

(b) Show that if —Sytm the mth year reserve will 


; Ax+tmiytm aAx:y 
be negative. 


8. (a) A twenty-premium partial-endowment policy provides 
for the payment of its face amount if death occurs within twenty 
years and matures at the end of that time for an amount, K, 
less than the face amount. Under what conditions would it be 
necessary to modify the full preliminary term net premium and re- 
serves on this policy to conform with the Illinois Standard of Valua- 
tion? Give expressions for the mth-year terminal reserve accord- 
ing to the Illinois Standard. 

(6) Same as (a) for the Ohio Standard. 

(c) State the minimum reserve requirements either of New York 
or of Canada. 


EXAMINATION FOR ADMISSION AS FELLOW 


PARAL © 
(FORMERLY SECTION V—PART 1) 


t. (a) What do you consider to be the two main purposes of a 
graduation? 

(b) State the criteria of a good graduation. 

(c) Is it necessary that a mortality table should be graduated 
by Makeham’s Law in order to make use of the Law of Uniform 
Seniority in joint-life calculations? Discuss this point. 


2. Describe the methods and processes you would use to obtain 
the mortality experience of your company on standard business for 
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comparison of the rate of mortality at each age with the American 
Men Mortality Table. 


3. Describe briefly the sources, construction, and graduation of 
the American Men Select Mortality Table. 


4. (a) Define with respect to frequency distributions: (1) dis- 
persion, (2) probable deviation, (3) standard deviation, (4) regres- 
sion curve. 

(6) Explain in detail what is meant by the coefficient of correla- 
tion and how you would calculate this in a specific case if the proper 
data were available. 


5. Describe the numerical system of rating as used in the selec- 
tion of risks for life insurance. What are its advantages and dis- 
advantages? 


6. Discuss the advantages and disadvantages of the various 
present-day methods of insuring substandard lives. 


7. Your company is considering the issue of insurance without 
medical examination. What points would you take into considera- 
tion in giving your opinion as to the advisability of this step? What 
rules and limitations would you suggest for this type of business? 


8. (a) Give the formula for the net extra disability premium on 
a ten-payment twenty-year endowment policy providing premium 
waiver and a monthly income of $10 during disability in event of 
disability occurring before age sixty. If Hunter’s tables are used 
in the calculation what, if any, adjustment would be necessary to 
provide for commencement of disability benefits from inception of 
disability instead of from approval of disability or from six months 
thereafter? 

(6) Describe an approximate method of obtaining the mean 
reserves on the disability provision on active lives in a company 
which issues some business without the disability provision, some 
with the premium waiver feature only, and some with the foregoing 
benefit. 

PART 10 
(FORMERLY SECTION V—PART II) 


1. (a) What is generally meant by a three-factor method of dis- 


tributing surplus? 
(b) Starting with the terminal reserve for the end of the mth 
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policy year develop a contribution formula which takes account of 
the effect of the three usually recognized factors during the (m-++1)th 
year. 

(c) Break up the formula into expressions for the contribution 
from each of the three factors. 


2. (a) For a company too small to have developed a mortality 
table of its own, discuss the advisability of using the American Men 
Select Table as a guide in arriving at a mortality factor in its divi- 
dend formula. If you were to use this table, what would be your 
method in apportioning the mortality profit? 

(b) What is the effect of distributing surplus from mortality as a 
percentage of the net amount at risk? Would you consider this a 
practical method, using the same percentage for all ages? 


3. (a) You have been asked to revise the non-participating 
rates of a company which has been doing business in a small section 
of the United States for about twenty years and is about to enter 
more states. Name the mortality tables which you would take into 
consideration (giving reasons), the items in the company’s past 
statements which you would study, and mention any other ques- 
tions which might receive your consideration in making your rates. 

(0) After you have calculated your gross premiums and before 
adopting them, how would you proceed to demonstrate their prob- 
able ability to earn surplus for the company in, say, the next five 
years? 

4. Discuss the mortality and interest basis that should be 
used in calculating instalment settlement options to beneficiaries, 
including those providing settlement of the face amount of insurance 
as a life-income and those similarly providing a certain period fol- 
lowed by a life-income. 


5. Describe a system by which a company could value its poli- 


cies by the age-attained method. What are the advantages and 
the disadvantages of this method of valuation? 


6. Discuss what method you would consider of valuing the com- 
pany’s policies so as to disclose the true financial position as com- 
pared with the position shown by the legal-reserve basis in use. 


7. Explain how you would check a proposed set of surrender 
values to determine whether or not at any age or duration, or on 
any policy forms, they would cause a drain on surplus. 
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8. A twenty-year endowment policy has non-forfeiture values 
beginning at the end of the third year. At the end of the second 
year, before the third premium is paid, the policyholder wishes to 
change to an ordinary life policy. Would you allow the policy- 
holder any cash credit on the change? If cash credit is not given, 
how would you allow a credit on the change, and what method 
would you adopt in calculating the credit? 


PARTS 
(FORMERLY SECTION VI—PART 1) 


1. Explain the differences between the old Gain and Loss Ex- 
hibit in the Convention blank of the annual statement and the re- 
vised exhibit. Discuss the main purpose of the revision. 


2. Assuming that your company has decided to write life insur- 
ance without medical examination and wishes to determine sepa- 
rately the development of the surplus in this section of its business, 
outline a method of providing the desired separation. 


3. Before approving the investment of funds of your company in 
a farm-mortgage loan, what information would you require? Dis- 
cuss what features of such a security you would consider. 


4. Discuss the effect of a prolonged period of increasing prices 
upon the general prosperity of a life insurance company. 


5. (a) Give an outline of the Federal Reserve Banking System 
of the United States. 
(b) What led to the adoption of this system? 


6. (a) What is meant by “par of exchange” as between coun- 
tries? 

(6) What approximately was the equivalent of the pound ster- 
ling, and of one hundred francs, in United States dollars just before 
IQI4? 

(c) State approximately the rates of exchange between the 
United States and Great Britain and the United States and France 
today. 

(d) State some recent occurrences, financial, political, etc., 
which have influenced these rates of exchange, and explain why the 
rate of interest on domestic securities in the United States may 
respond to these rates of exchange. 
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7. Discuss the legal aspects of the ownership of a policy of life 
insurance, when the insured is bankrupt and has reserved the right 
to change the beneficiary: (a) under decisions of the United States 
courts, (0) as affected by state statutes. 


8. (a) What are the provisions of the Revenue Act of 1924 in 
the Estate Tax section regarding life insurance? 

(b) Is this a change from the acts of 1918 or 1921? 

(c) Give a résumé of any important legal decisions bearing on 
the application of these provisions. 


PART 12 
(FORMERLY SECTION VI—PART II) 


t. (a) Draft an automatic premium-loan clause to be incorpo- 
rated in a life insurance policy. 

(b) Mention methods in use in connection with automatic 
premium-loan provisions for giving the policyholder credit for the 
remaining cash value after there is not sufficient to advance another 
entire premium, and state your reasons for preferring the method 
selected in your clause drawn as above. 


2. As a rule, annual premiums for life insurance are calculated 
on the assumption that premiums are required to be paid to the 
end of the policy year of death. 

(a) State the different parts of the policy contract in which 
reference to this requirement should be made and give an outline 
of the wording which should be used. 

(b) Would you enforce this requirement in the case of a sur- 
render value desired at a semiannual or quarterly due date? Give 
your reasons. 


3. Give a brief review of what you consider the most important 
developments of the life insurance business during the last ten years 
in the United States. 


4. You are asked to investigate a pension fund which has not 
been carried on an actuarial basis. Outline the steps you would 
take in making the investigation and give your recommendations 
for putting the fund in a sound condition. 


5. In what ways can a life insurance company be of service to 
an employer with reference to life insurance and pension plans on 
his employees? 
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(a) In advising him as to pension plans. 

(6) In furnishing specific contracts through which pension 
benefits may be given. 

(c) In furtherance of thrift plans for the employees. 


6. Discuss the characteristics of unemployment insurance with 
special reference to its applicability to the United States. 


7. How would you calculate rates for non-cancellable accident 
and health insurance? 


RESULTS OF EXAMINATIONS 


Examinations were held by the Institute on April 14 and 15, 
1925, with the following results: 
ASSOCIATESHIP 
PART I 


One hundred and three candidates presented themselves for 
examination and the following forty-two passed: 


Ambler, A. B. Frederick, R. A. Prenner, M. R. 
Atrubin, H. Graeser, A. O. Raiford, T. E. 
Atwater, R. B. Green, W. C. Ruby, H. H. 

Batho, E. R. Higginson, G. W. Rust, (Miss) E. 
Beli, W. M. Jones, W. R. Sarason, H. M. 
Beveridge, J. R. Longenecker, J.VanS.  Schillig, (Miss) E. M. 
Buckner, D. E. Lyle, (Miss) A. M. Schroeder, G. D. 
Carson, (Miss) C. E. Menge, W. O. Skelding, G. A. 
Coleman, J. H. Merkle, J. W. Tuck, E. 

Conrod, S. F. Murdoch, J. M. Murner yeas 
Danzinger, L. J. Myers, O. J. Wadleigh, W. L. 
Davidson, W. G. Nelson, C. E. Wallace, W. 
Ellsworth, L. W. Nicholson, E. H. Whitbread, R. B. T. 


Flesner, (Miss) I. E. Rall Gres Woolery, J. M. 
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Results of Examinations 


‘Part 2 


[June 


Ninety-two candidates presented themselves for examination 
and the following thirty-five passed: 


Atrubin, H. 
Batho, E. R. 
Bell, W. M. 
Beveridge, J. R. 
Bucknell, E. F. 
Buckner, D. E. 
Burgar, W. J. 
Chen, Ssu Tu 
Davidson, W. G. 
Ellsworth, L. W. 
Flesner, (Miss) I. E. 
Green, W. C. 


Hondorp, P. 
Howard, W. A. M. 
Jones, W. R. 

Li, Shou Kun 
Longenecker, J. VanS. 
Louis, Pak Him 
Lyle, (Miss) A. M. 
Menge, W. O. 
Messinger, L. W. 
Murdoch, J. M. 
Nelson, C. E. 

Pall, G. 


PART 3 


Prenner, M. R. 
Raiford, T. E. 
Rust, (Miss) E. 
Sarason, H. M. 
Schillig, (Miss) E. M. 
Skelding, G. A. 
Van Fleet, G. 
Wadleigh, W. L. 
Wallace, W. 
Wellman, A. C. 
Woolery, J. M. 


Eighty-two candidates presented themselves for examination 
and the following forty-two passed: 


Atrubin, H. 
Atwater, R. B. 
Batho, E. R. 
Bell, W. M. 
Beveridge, J. R. 
Bucknell, E. F. 
Buckner, D. E. 
Burgar, W. J. 


Carson, (Miss) C. E. 


Danzinger, L. J. 
Davidson, W. G. 
Easley, K. H. 
Flesner, (Miss) I. E. 
Graeser, A. O. 
Cireain, WW). (Ce 


Hacking, F. 
Hogan, F. J. 
Hondrop, P. 
Jones, W. R. 
Kirkpatrick, (Miss) 
CAC? 
Larsen, M. N. 
Li, Shou Kun 
Lyle, (Miss) A. M. 
Menge, W. O. 
Merkle, J. W. 
Myers, O. J. 
Nelson, C. E. 
Nicholson, E. H. 


Pall, G. 
Prenner, M. R. 
Raiford, T. E. 
Rust, (Miss) E. 
Sarason, H. M. 
Schillig, (Miss) E. M. 
Skelding, G. A. 
Tuck, E. 
Turnbull, D. M. 
Van Fleet, G. 
Wadleigh, W. L. 
Wallace, W. 
Wellman, A. C. 
Woolery, J. M. 
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PART 4 


Fifty-four candidates presented themselves for examination and 
the following twenty-eight passed: 


Atrubin, H. Flesner, (Miss) I. E. Pall, G. 
Batho, E. R. Green, W. C. Parks, G..A. 
Benner, (Miss) A. L. Hogan, F. J. Prenner, M. R. 
Beveridge, J. R. Hondorp, P. Raiford, T. E. 
Buckner, D. E. Jones, W. R. Schillig, (Miss) E. M. 
Conrod, S. F. Kirkpatrick, (Miss) Shepherd, P. 
Cox In Ce Cac: Wallace, W. 
Davidson, W. G. Lyle, (Miss) A. M. Wellman, A. C. 
Estes, E. F. Menge, W. O. Woolery, J. M. 
Evans, J. H. Nelson, C. E. 

PART 5 


Twenty-three candidates presented themselves for examination 
and the following sixteen passed: 


Bell, D. W. Glover, L. A. Richter OmC: 
Benner, (Miss) A. L. Kenigson, G. Smith, L. G. 
Brahana, H. R. Linder, J. Walker, (Miss) M. 
Davis, M. E. MacKinnon, W. D. Walton, H. G. 
Eastlack, A. C. Preston, R. F. Young, R. 
Eden CEs 

PART 6 


Twenty-two candidates presented themselves for examination 
and the following sixteen passed: 


Anderson, T. L. Evans, J. H. Little, J. E. 
Angerer, J. W. Irwin, P. C. MacKinnon, W. D. 
Brahana, H. R. Kalmbach, L. J. Richter, O. C. 
Davis, M. E. Kenigson, G. Smith, L. G. 
Eastlack, A.-C. Linder, J. Young, R. 
Estes, E. F. 

PART 7 


Twenty-one candidates presented themselves for examination 
and the following twelve passed: 


Brahana, H. R. Kenigson, G. Richter, O. C. 
Davis, M. E. McClurg, D. R. Walker, (Miss) M. 
Eastlack, A. C. MacKinnon, W. D. Walton, H. G. 


Kalmbach, L. J. Moyer, R. E. Young, R. 
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~ Part 8 


Twenty-one candidates presented themselves for examination 
and the following thirteen passed: 


Anderson, T. L. Kalmbach, L. J. Preston, R. F. 
Dandy, J. P. Kenigson, G. Shudde, L. O. 
Davis, M. E. McClurg, D. R. Walker, (Miss) M. 
Eastlack, A. C. MacKinnon, W. D. Young, R. 
Glover, L. A. 
FELLOWSHIP 
PART 9g 


Ten candidates presented themselves for examination and the 
following eight passed: 


Boyd, L. T. Dubuar, C. C. Oates, M. 
Budinger, J. A. Jackson, H. H. Poorman, W. F. 
Coler, W. P. Johnson, W. M. 

PART 10 


Ten candidates presented themselves for examination and the 
following eight passed: 


Bjorn, W. Good, A. C. Oates, M. 
Boyd, L. T. Jackson, H. H. Poorman, W. F. 
Coler, W. P. McAndless, A. J. 

PART 11 


Ten candidates presented themselves for examination and the 
following seven passed: 


Bjorn, W. Jamison, (Miss)D.M. Koch, (Miss) E. B. 
Goodrich, C. R. Kennon, R. E. Poorman, W. F. 
Jackson, H. H. 

PART 12 


Seven candidates presented themselves for examination and the 
following four passed: 


Jackson, H. H. Johnson, W. M. Poorman, W. F. 
Jamison, (Miss) D. M. 
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AMERICAN INSTITUTE o 
AC TLUAR LES 


OFFICERS 
POSibent A: seats acwitcneies Date Aeron we ce are fee Percy H. Evans 
WICE=P resident wo, naie. ei ene dely meen. JoHN GOWANS PARKER 
DEUICCAT YS ute me ita 7 eee REGINALD CAMPBELL MCCANKIE 
BR TEAGUTCT Stee pARAO Sh cians eo twa hall oes Bert Jay STOOKEY 
MADE ia ih eet ae Bi peas Nok c SBS sa chlor EDWIN RICHMOND CARTER 
EGIL OP OL HER COOP. omer yrs ocee apt See ELcIN GEORGE FASSEL 


BOARD OF GOVERNORS 


SINCLAIR EDWARD ALLISON, Elected to June, 1928 
OSWALD JAMES ARNOLD, Ex-President 

CHARLES HARRISON BECKETT, Ex-President 
Henry Wricut Burroren, Ex-President 

EDWIN RicHMOND CarTER, Librarian 

LAWRENCE MACcLAGAN CATHLES, Ex-President 
ARTHUR CoBurRN, Elected to June, 1928 

Percy H. Evans, President 

ELGIN GEORGE FASSEL, Editor of The Record 
GEORGE GRAHAM, Ex-President 

Joun MeEtvin Larrp, Elected to June, 1926 
Erston LELAND MARSHALL, Elected to June, 1927 
REGINALD CAMPBELL McCankIig, Secretary 
FRANKLIN BusH Mean, Elected to June, 1927 
JosrepH Howarp Nircute, Ex-President 

Joun Gowans Parker, Vice-President 

Tuomas AsHLEY PHILttes, Elected to June, 1926 
Bert JAY STOOKEY, Treasurer 
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COMMITTEES 


(Appointments expire at meeting of June, 1926, unless otherwise specified) 


MEMBERSHIP COMMITTEE 


Josrpu H. Nircuie, Chairman 
Pau V. MONTGOMERY J. Cuar_es SEITZ 


EXAMINATION COMMITTEE 


(Appointments expire at completion of examinations of 1926) 


OLIVER W. PERRIN, Chairman 


James S. Eston, Vice-Chairman Henry H. Jackson 
Etcin G. Fasser, Vice-Chairman ARTHUR W. LARSEN 
Francis E. CANN Wiiiam F. PooRMAN 
REINHARD A. Honaus ELDER A. PORTER 


Joun F. REILLY 


PROGRAM COMMITTEE 


ARTHUR CoBURN, Chairman 
Witsur M. JOHNSON REGINALD C. MCCANKIE 


PRESS COMMITTEE 


ELDER A. PorTER, Chairman 
WititAm O. Morris WILLIAM F. PoORMAN 


COMMITTEE ON REVIEWS 


Artuur W. Larsen, Chairman 
Ear O. DUNLAP J. CHARLES RIETz 


COMMITTEE ON STATUTORY VALUATION 


Percy H. Evans, Chairman 
OswaLp J. ARNOLD Joun M. Latrp 
LAWRENCE M. CATHLES Henry Morr 
RoBeRTSON G. HUNTER Epwarp B. Morris 


1925] Past Presidents and Schedule 


PAST PRESIDENTS 


Term of 

Office 
| Draco qupsphi Fes bey WT, Ce ie ae meen ee at I9OQ-I0 
HENRY? W RIGHT DULTOLPH. 2c eidiinae weca ss IQIO-I2 
OSWALD NAMES ARNOLD sAyecin ac ce saan as ats IQI2-14 
Josepa HowARD NTLCHIE: = 2.27. Seine oo. I9Q14—-16 
ALBERT GARTIBED, P ORTCH e274 ghar 24s 1916-18 
CHARLES HARRISON BECKETT.............- 1918-20 
GEORGE GRAHAM. Boece eps 5 Boe cee coos 58 1920-22 
TEA WRENCH (VU CATELES ora sry ep aare corey an 1922-24 


103-1, 


Died 1913 


Died 1918 


SCHEDULE OF MEMBERSHIP—AUGUST 1, 1925 


Particulars Fellows | Associates 


Company 
Members Total 


Membership—December 15, 1924..... rte? OPP: 121 
Increase: 
BY @ahinbieNNOMNa 5 oo sa0edbadosoosef 5 Taye ployee 
iB yeelectiontas. accra ence moimoai cn sey 2 2 
I19Q 87 122 
Decrease: 
ByaGeathveerrer hii aces oscrets oe | elesree craic Tie ges 
ByeOuler witha ra wals aus iti emer a] siete I 
Transfers from Associate to Fellow 
Dysexaminationreeeryicrytost ior r-|| (se orelavelere« Gin) ltekadepaes 
Membership—August I, 1925......... IIQ 80 119 


* Includes transfers from Associate to Fellow. 


194—I Fellows [June 


LIST of MEMBERS and STUDENTS 
August I, 1925 


(Key: + Charter Member at Organization in 1909; * Member by Examination) 


FELLOWS 


ADMITTED 
1915 ALLISON, SINCLAIR Epwarp, A.A.S., Actuary, Pan-American 
c Life Ins. Co., New Orleans, La. 
1914 ALLSTROM, HENRY WILLARD, A.A.S., Secretary and Actuary, 
Minnesota Mutual Life Ins. Co., St. Paul, Minn. 
1915 AMES, Ernest Capron, A.B., LL.B., Vice-President and 
Actuary, Bankers Life Ins. Co. of Nebraska, Lincoln, Neb. 
+ ANpDERSON, Lewis ALBERT, B.L., Actuary, Central Life 
Assurance Society, Des Moines, Iowa. 
1921 ANGELL, CHARLES Hart, A.B., A.A.S., Actuary, Massa- 
chusetts Mutual Life Ins. Co., Springfield, Mass. 
+ AppLteBy, Troy Witson, A.M., President, The Ohio Na- 
tional Life Ins. Co., Cincinnati, Ohio. 
j ARNOLD, OswaALD JAmes, B.S., Secretary and Actuary, 
Illinois Life Ins. Co., 1212 Lake Shore Drive, Chicago, Il. 
1924 *BABBITT, ALBERT E., A.M., Actuary, Lamar Life Ins. Co., 
Jackson, Miss. 
1920 Bactey, W. NEtson, B.S., F.A.S., Assistant Actuary, The 
Travelers Ins. Co., Hartford, Conn. 
{ Barnarp, WILLIAM FRANCIS, 1402 Midland Ave., Syracuse, 
N.Y. 
{| BARNETT, SAMUEL, A.B., C.E., Insurance Lawyer and Con- 
sulting Actuary, 502 Forsyth Building, Atlanta, Ga. 
{| Brcxerr, Coartes Harrison, A.B., Mem. A.M.S., Actu- 
ary, State Life Ins. Co., Indianapolis, Ind. 
1912 BOWERMAN, JUDAH Purp, Actuary, George Washington 
Life Ins. Co., Charleston, W.Va. 
1917 Buck, Grorce Burton, LL.B., Consulting Actuary, 25 
Spruce St., New York, N.Y. 


1925] 


Fellows 105-1 


ADMITTED 


1913 


1921 


1920 


IQII 


BurRTON, RussELL ConxkLIN, A.B., Secretary and Actuary, 
New World Life Ins. Co., Spokane, Wash. 

Burrotpy, Henry Wricut, A.B., A.M., A.A.S., Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. 

CAMERON, JOHN CAMPBELL, M.A., F.F.A., A.A.S., Vice- 
President and Actuary, Great Southern Life Ins. Co., 
Houston, Tex. 

CamMaAck, EpmunpD Ernest, A.I.A., F.A.S., Vice-President 
and Actuary, Aetna Life Ins. Co., Hartford, Conn. 

CAMPBELL, Dr. Donatp Francis, A.M., Pu.D., Mem. 
A.M.S., Consulting Actuary, Suite 1832, 160 N. La Salle 
St., Chicago, Il. 

Cann, Francis Epcar, M.A., F.A.S., Associate Actuary, 
Jefferson Standard Life Ins. Co., Greensboro, N.C. 

Carter, Epwin Ricumonp, Actuary, National Life Ins. Co. 
of the U.S.A.,29 S: La Salle St., Chicago, Til. 

CaTHLES, LAWRENCE Mac racan, F.F.A., President, North 
American Reassurance Co., 250 Park Ave., New York, 
NYS 

*CoaTES, BARRETT NELSON, B.S., A.A.S., Consulting Actuary, 
354 Pine St., San Francisco, Cal. 

COBURN, Apron. PeAvos cAclAya kr RiAL Vice: President, 
North American Re enranee Coz 250 pak Ave., New 
Vorke N.Y: 

Corr, Ratpu Bottes, Actuary, Jefferson Standard Life Ins. 
Co., Greensboro, N.C. 

Corsett, Henry Ricumonp, B.Sc., Pu.M., Consulting 
Actuary, 175 West Jackson Blvd., Chicago, Il. 

Craic, James Douctas, F.A.S., F.C.A.S., Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York, N.Y. 
CurjEL, Haratp WorruincTon, M.A., F.IA., AAS., 
Assistant Actuary, Illinois Life Ins. Co., 1212 Lake Shore 

Drive, Chicago, Il. 

DRAPER, FREDERICK ADAMS, Actuary, National Life Asso- 
ciation, Des Moines, Iowa. 

DunLAP, Eart OcieBAy, F.C.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
N.Y. 
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ADMITTED 


1924 


1918 


1913 


*EHRENCLOU, ORVAR A., F.A.S., Actuary, Northern Life Ins. 
Co., Seattle, Wash. 

*ELSTON, JAMES StRopDE, A.B., F.A.S., A.A. SuIssE, Cor. 
Mem. A.A. Betc., Mem. A.M.S., Assistant Actuary, Life 
Dept., The Travelers Ins. Co., Hartford, Conn. 

EPSTEEN, SAUL RoBINSON, B.S., Pu.D., Special Deputy State 
Bank Commissioner, Antonito, Colo. 

Evans, Percy H., Actuary, Northwestern Mutual Life Ins. 
Co., Milwaukee, Wis. 

Farrier, James, M.A., A.A.S., Vice-President and Actuary, 
Mutual Life of Illinois, Springfield, Ill. 

*FasseL, Ercrn Georce, A.LA., F.A.S., Assistant Actuary, 
Northwestern Mutual Life Ins. Co., Milwaukee, Wis. 
FLANIGAN, JAMES EpwarbD, F.A.S., F.C.A.S., Agency Mana- 
ger, Bankers Life Co., 220 Broadway, New York, N.Y. 
FONDILLER, RicHARD, M.A., LL.B., Consulting Actuary, 
Woodward, Fondiller and Ryan, 75 Fulton St., New York, 

N.Y: 

GipB, JAMES Burnett, F.F.A., A.LA., F.A.S., Actuary, 
Penn Mutual Life Ins. Co., Philadelphia, Pa. 

GLOVER, JAMES WATERMAN, B.L., A.B., A.M., Pu.D., Profes- 
sor of Mathematics and Insurance, University of Michi- 
gan, 620 Oxford Road, Ann Arbor, Mich. 

GOULD, WILLIAM H., MLA. ALLA ACAD. FCrA.S., 75 Ful- 
ton St., New York, N.Y. 

GraAHAM, GreorcE, F.F.A., A.A.S., A.LA., Vice-President, 
Central States Life Ins. Co., St. Louis, Mo. 

GREENE, WINFIELD WARDWELL, PH.B., Actuary, National 
Council on Compensation Insurance, 151 Fifth Ave., New 
York, N.Y. 

*GuNN, Marcus, A.B., Actuary, Western States Life Ins. Co., 
San Francisco, Cal. 

Haircut, FranK J., 812 Hume Mansur Bldg., Indianapolis, 
Ind. 

HANN, ALFRED GILBERT, Actuary, Pacific Mutual Life Ins. 
Co., Los Angeles, Cal. 

HARVEY, JULIAN CoRNEILLE, LL.B., General Manager and 
Actuary, St. Louis Mutual Life Ins. Co., St. Louis, Mo. 
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ADMITTED 

1920 HEMSING, FRANK C., A.A.S., Assistant Actuary, North- 
western Mutual Life Ins. Co., Milwaukee, Wis. 

1914 *HERFURTH, Cart E., Secretary and Actuary, Montana Life 
Ins. Co., Helena, Mont. 

} Hrcpon, Joun E., A.B., American Bankers Ins. Co., Jack- 
sonville, Ill. 

1924 “Honaus, Rernwarp Artuur, B.A., F.A.S, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

{| Homans, I. Smiru, A.A.S., Vice-President and Actuary, 
Commonwealth Life Ins. Co., Louisville, Ky. 

1918 Hope, Francis Morrat, F.F.A., A.ILA., A.A.S., Actuary, 
Occidental Life Ins. Co., Los Angeles, Cal. 

1920 HUENERGARD, ARTHUR JACOB ConraD, B.A., F.A.S., Actu- 
ary, Ontario Equitable Life and Accident Ins. Co., Water- 
loo, Ont., Canada. 

1914 Hucues, Cuartes, A.A.S., Auditor and Actuary, New York 
State Insurance Dept., 165 Broadway, New York, N.Y. 

t9o16 HuNTER, ArTHur, F.A.S., F.F.A., A.LA., Chief Actuary, 
New York Life Ins. Co., 346 Broadway, New York, N.Y. 

1919 Hunter, Ropertson G., F.A.S., A.LA., Second Vice- 
President and Actuary, Equitable Life Ins. Co. of Iowa, 
Des Moines, Iowa. 

1921 HurcHESON, WILLIAM ANDERSON, F.IA., F.F.A., F.AS., 
Second Vice-President and Actuary, Mutual Life Ins. Co., 
34 Nassau St., New York, N.Y. 

+ Hyper, Epwarp Wyttys, B.C.E., C.E., Columbia Life Ins. 
Co., Cincinnati, Ohio. 

1925 *JAcKsoNn, HENRY Ho ttuistTer, M.A., F.A.S., Associate Actu- 
ary, National Life Ins. Co., Montpelier, Vt. 

1925 *JAMISON, (Miss) Dorotuy May, A.B., George Washington 
Life Ins. Co., Charleston, W.Va. 

1925 *JOHNSON, WILBUR Moors, A.M., Vice-President and Actu- 
ary, Royal Union Life Ins. Co., Des Moines, Iowa. 

1925 *KENNON, RALPH EUGENE, B.A., M.S., Mem. A.M.S., Secre- 
tary and Actuary, Medical Life Ins. Co. of America, 
Waterloo, Lowa. 

1916 KiNG, WALTER Irvine, A.B., F.A.S., Secretary Group Ins. 
Dept., Connecticut General Life Ins. Co., Hartford, 
Conn. 
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ADMITTED 

1918 Larrp, JoHN Metvin, B.A., A.LA., F.A.S., Secretary and 
Actuary, Connecticut General Life Ins. Co., Hartford, 
Conn. 

1923 *LarseN, ArrHuR Wi1t1AM, M.A., A.A.S., Actuary, Volun- 
teer State Life Ins. Co., Chattanooga, Tenn. 

1924 Linton, Morris ALBERT, B.S., M.A., F.LA., F.A.S., Vice- 
President, Provident Mutual Life Ins. Co., Philadelphia, 
Pa. 

1924 Lirrie, JAMES Futton, F.I.A., F.A.S., F.C.A.S., Associate 
Actuary, Prudential Ins. Co. of America, Newark, N.J. 

1919 MAcFARLANE, WILLIAM, F.F.A., F.A.S., Actuary, New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1921 MAcLEAN, ALEXANDER T., F.F.A., F.A.S., Associate Actu- 
ary, Massachusetts Mutual Life Ins. Co., Springfield, Mass. 

1919 *MARSHALL, Erston LELAND, A.B., J.D., 918 Hubbell Bldg., 
Des Moines, Iowa. 

1924 *MarvIN, Harry Cooper, A.M., Consulting Actuary, 2105 
N. Meridian St., Indianapolis, Ind. 

1923 *McCANKIE, REGINALD CAMPBELL, F.A.S., Assistant Actu- 
ary, Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. 

1916 MclInrosu, JAmes, F.F.A., A.A.S., Associate Actuary, The 
Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

1924 McKecuniz, James BALpwin, M.A., F.LA., F.A.S., Gen- 
eral Manager, Manufacturers Life Ins. Co., Toronto, 
Canada. 

1914 Merap, FRANKLIN Busu, A.B., F.A.S., Secretary and Actu- 

ary, Lincoln National Life Ins. Co., Fort Wayne, Ind. 

1919 Mor, Henry, F.F.A., F.1.A., F.A.S., President, United 

States Life Ins. Co., 105 Fifth Ave., New York, N.Y. 

1913 Monrcomery, Paut VaucHAN, B.A., Vice-President and 

Actuary, Southland Life Ins. Co., Dallas, Tex. 

1920 Morris, Epwarp Bontecou, Pu.B., F.A.S., Actuary, Life 

Dept., The Travelers Ins. Co., Hartford, Conn. 

1913. Morris, Wirtram Oscar, Actuary, North American Life 

Ins. Co., North American Bldg., Chicago, Ill. 

1913. Napier, WILLIAM Ewart, Second Vice-President and Secre- 
tary, Scranton Life Ins. Co., Scranton, Pa. 

} Nrrcuie, JosepH Howarp, A.B., F.A.S., Consulting Actu- 

ary, 19 South La Salle St., Chicago, Ill. 
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} NveEske, BERNHARD Rosert, Old Colony Life Ins. Co., 
Chicago, Il. 
tT Orr, Ropert Ke tty, Lansing, Mich. 

1918 Papps, PERcy CHARLES HerBert, A.I.A., F.A.S., Mathe- 
matician, The Mutual Benefit Life Ins. Co., Newark, N.J. 

1920 PARKER, JOHN Gowans, B.A., A.LA., F.A.S., Actuary, 
Imperial Life Assurance Co., Toronto, Canada. 

1914 Partrison, GEorcE Benjamin, A.A.S., Secretary and Actu- 
ary, Peoria Life Ins. Co., Peoria, Il. 

1918 PERRIN, OLIVER WINFRED, M.A., F.A.S., Mem. A.M.S., 
Assistant Actuary, Penn Mutual Life Ins. Co., Phila- 
delphia, Pa. 

1916 *PHELPS, SHAFFNER LEONARD, B.S., Secretary, Volunteer 
State Life Ins. Co., Chattanooga, Tenn. 

1915 Purirs, Tuomas Asatey, B.A., A.LA., A.A.S., Vice- 
President, Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

1918 Pipe, SIDNEY HERBERT, F.A.S., A.LA., Actuary, Temple 
Bldg., Toronto, Canada. 

1925 *POORMAN, WILLIAM FRANK, M.A., A.A.S., Actuary, Farmers 
National Life Ins. Co., 3401 Michigan Ave., Chicago, IIl. 

1924 *PorTER, ELDER ALEXANDER, A.B., F.A.S., Actuary, The 
Indianapolis Life Ins. Co., Indianapolis, Ind. 

{+ Rerynorps, Josery B., President, Kansas City Life Ins. Co., 
Kansas City, Mo. 

1920 RHODES, EpwarD EVERETT, F.A.S., Vice-President, Mutual 
Benefit Life Ins. Co., Newark, N.J. 

{| Ruetz, Proressor Henry Lewis, Pu.D., F.A.A.S., F.R.SS., 
University of Iowa, Iowa City, Iowa. 

1916 *R1eTz, J. Cuartes, A.B., Mem. A.M.S., Actuary, Midland 
Mutual Life Ins. Co., Columbus, Ohio. 

1910 Rocue, Joun Francis, F.A.S., Vice-President, Manhattan 
Life Ins. Co., 66 Broadway, New York, N.Y. 

1912 RostincTon, Grorcr, F.C.A., Vice-President, Occidental 
Life Ins. Co., Albuquerque, N.M. 

1916 SANDERS, GEORGE Wuirt, A.B., F.A.S., Actuary, Michigan 
Mutual Life Ins. Co., Detroit, Mich. 

{ Serrz, Jacop CHarteEs, A.B., Secretary and Actuary, Secu- 
rity Life Ins. Co. of America, 209 South La Salle St., 
Chicago, Ill. 
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ADMITTED 

1915 SIGTENHORST, ANDREW, Texas Life Ins. Co., Waco, Tex. 

1915 SPEERS, ALEXANDER ALBERT, A.B., F.A.S., Actuary, Michi- 
gan Insurance Dept., Lansing, Mich. 

1915 STEIN, CALVERT FREDERICK, Secretary-Actuary, Life Dept., 
Provident Life and Accident Ins. Co., Chattanooga, Tenn. 

{+ Srookey, Bert Jay, Assistant Secretary, Illinois Life Ins. 
Co., 1212 Lake Shore Drive, Chicago, Ill. 

1921 STRONG, WENDELL ME tvItte, B.A., M.A., Pu.D., LL.B., 
F.A.S., Associate Actuary, Mutual Life Ins. Co., 34 Nas- 
sau St., New York, N.Y. 

1913 THOMSON, GorDoNn WILLIAM, F.F.A., A.LA., A.A.S., Vice- 
President and Actuary, West Coast Life Ins. Co., San 
Francisco, Cal. 

1924 Torrey, Morris WHITTEMORE, F.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
INDY: 

t+ Var, CarLeton M., A.B., Room 1005, 110 South Dearborn 
St., Chicago, Il. 

1916 WASHBURN, JAMES HERMAN, A.A.S., Consulting Actuary, 
165 Broadway, New York, N.Y. 

1916 Watt, WitiiAM Artuur, M.A., A.LA., F.A.S., Secretary 
and Actuary, Pilot Life Ins. Co., Greensboro, N.C. 

| Wess, Ropert Monracure, Kansas City Life Ins. Co., 
Kansas City, Mo. 

1921 WELCH, ARCHIBALD ASHLEY, A.B., A.M., F.A.S., President, 
Phoenix Mutual Life Ins. Co., Hartford, Conn. 

1916 WILLIAMS, FREDERICK ALFRED, F.A.S., A.LA., F.S.S., 
Manager and Actuary, “La Nacional” Compafiia de 
Seguros sobre la Vida, S.A., Apartado 1420, Mexico City, 
Mexico. 

1923 *WitiiAMs, (Miss) Heten Jackson, A.B., M.S., Bureau of 
Statistics and Research, 510 Electric Bldg., Cleveland, O. 

| WITHINGTON, FREDERIC SCHERER, F.A.I.A., Actuary, Mid- 
land Life Ins. Co., Kansas City, Mo. 

1924 WooD, WILLIAM ARCHIBALD Porter, B.A., A.LA., F.A.S., 
Actuary, Canada Life Assurance Co., Toronto, Canada. 

1915 Woopwarp, JosepH Hooker, Pu.B., F.A.S., Consulting 
Actuary, Woodward, Fondiller and Ryan, 75 Fulton St., 
New York, N.Y. 
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ADMITTED 

1925 Younc, Wit1iAm, F.F.A., F.A.S., Actuary, New York 
Life Ins. Co., 346 Broadway, N. Y. 


ASSOCIATES 


(Numerals indicate what parts of the Fellowship examinations have been passed.) 

ADMITTED 

1915 *Bracu, (Miss) Henricka Bryant, M.A., Assistant Secre- 
tary and Actuary, Providence Life Ins. Co., Bismarck, 
N.D. 

1913 BEECHER, BENJAMIN SANFORD, M.A., Vice-President and 
Secretary, National Guardian Life Ins. Co., Madison, Wis. 

1925 *BEeLL, Davi Wricut, B.A., Imperial Life Assurance Co., 
Toronto, Canada. 

1923 BIRKENSHAW, JOHN Henry, B.A., F.A.S., Assistant Actu- 
ary, Confederation Life Association, Toronto, Canada. 

+ BrisHop, GEORGE WALTER, The Bankers Reserve Life Co., 

Omaha, Neb. 

1923 *ByorN, WALTER, B.S., A.A.S., Connecticut General Life Ins. 
Co., Hartford, Conn. (zo, rr) 

1915 *BOWERMAN, WALTER Grecory, A.M., F.A.S., New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1922 *Boyp, Lorne Tuomas, B.A., Secretary and Actuary, Com- 
monwealth Life Ins. Co., Hamilton, Ont., Canada. (9, 10) 

{ Brimstin, WILLIAM EpGaR, Secretary, Federal Life Ins. Co., 

Chicago, Il. 

191g Brooxs, CHARLES EpwarD, Pu.D., 613 Beavers Insurance 
Bldg., Madison, Wis. 

1921 Brown, EVERETT GARRABRANT, F.A.S., Actuary, South- 
western Life Ins. Co., Dallas, Tex. 

1917 Brown, (Mrs.) HELEN E., 702 S. Sixth St., Ironton, Ohio. 

1919 BRUNNQUELL, HetmurtH G., A.C.A.S., Actuary, Wisconsin 
Insurance Dept., Madison, Wis. 

1911 *BuckMAN, Harotp Hisss, Actuary, California State Life 
Ins. Co., Sacramento, Cal. 

1924 *BUDINGER, JosepH Atoysius, A.A.S., Assistant Actuary, 
Franklin Life Ins. Co., Springfield, Ill. (9) 

1914 BurKART, CHARLES J., Kansas City Life Ins. Co., Kansas 
City, Mo. 
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ADMITTED 


I91Q 


IQI4 


1916 
1923 
IQIQ 
1915 
1914 


tT 


*CLARK, (Miss) Heten Lucy, A.B., Assistant Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. 

*CoLER, WENDELL Puitiires, A.B., Actuary, The Maccabees, 
5065 Woodward Ave., Detroit, Mich. (9, ro) 

CopELAND, JOHN ALEXANDER, A.B., Consulting Actuary, 
407 Southeastern Trust Bldg., Atlanta, Ga. 

*Cross, Cectt FRANK, A.B., Actuary, American Life Ins. Co., 
Detroit, Mich. 

*Danpy, JoHN Percy, B.A., A.A.S., Confederation Life 
Association, Toronto, Canada. 

*Davis, Matvin Epwarb, B.A., A.C.A.S., Metropolitan Life 
Ins. Co., 1 Madison Ave., New York, N.Y. 

*DUBUAR, CHARLES CARROLL, A.B., Assistant Actuary, New 
York Insurance Dept., Albany, N.Y. (9) 

*EASTLACK, ALLEN CARLSON, A.M., Assistant Actuary, Ameri- 
can National Ins. Co., Galveston, Tex. 

*FeTscH, Harry CuristiAn, A.B., A.A.S., Actuary, Ohio 
State Life Ins. Co., Columbus, Ohio. 

*Fouz, Ciirrorp H., A.B., Actuary, Public Savings Ins. Co., 
Indianapolis, Ind. 

*Goop, ALEXANDER CALDWELL, 1416 Chemical Bldg., St. 
Louis, Mo. (9, ro) 

*GOODRICH, CLARENCE RoBERTSON, Central States Life Ins. 
Co., St. Louis, Mo. (9-11) 

Griwes, Irvin Lorenzo, A.B., Actuary and Assistant Secre- 
tary, Mutual Trust Life Ins. Co., 77 W. Washington St., 
Chicago, Il. 

GRISWOLD, RoBert N., B.A., A.A.S., Inter-Mountain Life 
Ins. Co., Salt Lake City, Utah. 

Hare, JOHN Stewart, B.A., Actuary, Northwestern Na- 
tional Life Ins. Co., Minneapolis, Minn. 

“HANNA, JOHN VesTAL, Actuary and Assistant Secretary, 
United Life and Accident Ins. Co., Concord, N.H. 

*HILLER, WILLIAM JouN, A.B., Assistant Actuary, Bankers 
Life of Nebraska, Lincoln, Neb. 

*Hipp, Grapy Hayne, A.B., Actuary, New York Insurance 
Dept., Albany, N.Y. 

HuskInson, Greorcr WILLIAM H., Assistant Superintendent, 
Illinois Insurance Dept., Springfield, Ill. 
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1924 “JENKINS, WILMER ATKINSON, S.B.,A.M., Instructor, Harvard 
University, Cambridge, Mass. 

1918 JorDAN, F. Russet, B.A., A.A.S., Actuary, Franklin Life 
Ins. Co., Springfield, Il. 

1925 “KALMBACH, LELAND JouN, A.B., Lincoln National Life Ins. 
Co., Fort Wayne, Ind. 

1924 KATTELL, SHERMAN C., B.S., F.A.S., Assistant Actuary, 
Lincoln National Life Ins. Co., Fort Wayne, Ind. 

1925 “KENIGSON, GEORGE, 66 Oak St., Jersey City, N. J. 

1923 *“Kocu, (Miss) ELoisz BENDER, A.B., Central States Life 
Ins. Co., St. Louis, Mo. (9-11) 

1923 *Leuman, A. Taomas, A.M., Actuary, Standard Life Ins. 
Co. of America, Pittsburgh, Pa. (9, 10) 

1924 Lirucow, JAmes Hecror, F.A.S., A.I.A., Actuary, Manu- 

: facturers Life Ins. Co., Toronto, Canada 

1925 “MacKinnon, Witt Donatp, B.S., Equitable Life Ins. Co. 
of Iowa, Des Moines, Iowa. 

1916 Maynarb, JosepH DurvEA, Assistant Actuary, North- 
western Mutual Life Ins. Co., Milwaukee, Wis. 

1923 *McAnop tess, A. J., B.A., Assistant Secretary, Lincoln Na- 
tional Life Ins. Co., Fort Wayne, Ind. (9, 10) 

1923 McBripe, WittiAm Hucu, Actuary, National Life and 
Accident Ins. Co., Nashville, Tenn. 

1925 *“McCriurc, D. Ratpu, PuH.B., Secretary and Treasurer, 
National Equity Life Ins. Co., Little Rock, Ark. 

1922 McConacuy, CuHartes ALEXANDER, B.A., A.LA., F.AS., 
Actuary, Continental Life Ins. Co., St. Louis, Mo. 

1925 *Mover, Ross Emerson, A.B., Lincoln National Life Ins. Co., 
Fort Wayne, Ind. 

1921 *Mvers, GEORGE Exmer, A.A.S., Actuary, International Life 
Ins. Co., St. Louis, Mo. 

1923 *OaTESs, Mertin, A.B., Secretary and Actuary, Alamo Life 
Ins. Co., San Antonio, Tex. (9, 10) 

1922 *PARDIECK, (Miss) GERTRUDE L., A.B., Assistant Actuary, 
State Life Ins. Co., Indianapolis, Ind. 

1925 PEDOE, ArTHUR, B.Sc. (London), F.I.A., A.A.S., Actuary, 
Continental Life Ins. Co., Toronto, Canada. 

1925 Purrires, JamMes Tuompson, B.A., F.A.S., New York Life 
Ins. Co., 346 Broadway, New York, N. Y. 
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1918 
1924 
1920 
1920 


1922 


1916 


*POWELL, JoHN Mark, A.B., F.A.S., Actuary, Columbian 
National Life Ins. Co., Boston, Mass. (9, ro) 

*PRENTICE, GEORGE Taytor, B.A., A.A.S., Imperial Life 
Assurance Co., Toronto, Canada. 

Reicucott, HENRY, Pu.B., A.A.S., Third Vice-President, 
Missouri State Life Ins. Co., St. Louis, Mo. 

*ReILLy, Dr. JoHN FRANKLIN, A.M., Pu.D., 212 Physics 
Bldg., Iowa City, Iowa. 

*ROBBINS, Dr. RAINARD BENTON, A.M., Pu.D., Assistant 
Actuary, New York Insurance Dept., 165 Broadway, New 
York, N.Y. 

*ROTHSCHILD, STANFORD Z., A.B., A.A.S., Third Vice- 
President and Actuary, Sun Life Ins. Co. of America, 
Baltimore, Md. 

*Scott, Martin R., Actuary, Louisiana State Life Ins. Co., 
Shreveport, La. 

SELLMAN, Henry G., A.B., Consulting Actuary, 6717 Vir- 
ginia Ave., St. Louis, Mo. (z0-z2) 

*SHEPHERD, BRucE Epwin, Pu.B., Missouri State Life Ins. 
Co., St. Louis, Mo. 

*SHEPHERD, CLINTON O., F.A.S., Actuary, Missouri State 
Life Ins. Co., St. Louis, Mo. 

*SHUDDE, Louis Otto, B.A., M.A., Actuary, Merchants 
Life Ins. Co., Des Moines, Iowa. 

SINCLAIR, COLL CLAUDE, B.A., F.A.S., Assistant Actuary, 
Great-West Life Assurance Co., Winnipeg, Man., Canada. 

STAYMAN, Guy L., P.O. Box 86, Indianapolis, Ind. 

STRUDELL, FRED Davip, Vice-President and Actuary, Ameri- 
can Life Reinsurance Co., Dallas, Tex. 

*STURTEVANT, Ropert Brown, A.B., Assistant Secretary, 
American Central Life Ins. Co., Indianapolis, Ind. 

SuzuK1, Tosuikazu, M.S., Actuary, First Mutual Life Ins. 
Co., Kyobashi, Tokio, Japan. 

TICKNER, VERNE L., gor Globe Bldg., St. Paul, Minn. 

VAIL, RoGER SHERMAN, A.B., 110 South Dearborn St., 
Chicago, III. 

*WALKER, (Miss) Marcaret, M.A., Lincoln National Life 
Ins. Co., Fort Wayne, Ind. 
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1925 “WALTON, Harorp Grauam, B.S., American Central Life 
Ins. Co., Indianapolis, Ind. 

1923 WARREN, PRoressor Luoyp ArtHuR Heer, M.A., Pu.D., 
F.R.A.S., F.C.A.S., A.A.S., University of Manitoba, 
Winnipeg, Man., Canada. 

1917 WERKENTHIN, BERNARD, Texas Insurance Dept. Austin, 
lex: 

} Wiccrns, Horace Scovitte, 514-15 Bankers Life Bldg., 
Lincoln, Neb. 
1920 Yort, J. P., 2528 Thirteenth St., Washington, D.C. 
1925 “Younc, Jay Rott, Franklin Life Ins. Co., Springfield, Il. 


CONTRIBUTING MEMBERS 


1921 AETNA Lire Ins. Co., Hartford, Conn. 
1915 AMERICAN BANKERS INs. Co., Chicago, Ill. 
1916 AMERICAN CENTRAL Lire Ins. Co., Indianapolis, Ind. 
1920 AMERICAN Lire Ins. Co., Denver, Colo. 
1923 AMERICAN Lire Ins. Co., Detroit, Mich. 
1923 AMERICAN Lire REINSURANCE Co., Dallas, Tex. 
1917 AMERICAN NATIONAL Ins. Co., Galveston, Tex. 
1921 AMICABLE Lire Ins. Co., Waco, Tex. 
1919 ATLantic Lire Ins. Co., Richmond, Va. 
1921 Bawnxk Savines Lire Ins. Co., Topeka, Kan. 
1920 BANKERS Lire Co., Des Moines, Iowa. 
+ Bankers RESERVE Lire Co., Omaha, Neb. 
1921 BERKSHIRE Lire Ins. Co., Pittsfield, Mass. 
1922 CANADA LIFE ASSURANCE Co., Toronto, Canada. 
1912 Caprirot Lire Ins. Co., Denver, Colo. 
1919 CEDAR Rapips Lire Ins. Co., Cedar Rapids, Iowa. 
1916 CENTRAL Lire ASSURANCE SOCIETY OF THE U.S., Des 
Moines, Iowa 
{| Cenrrat Lire Ins. Co. or Ittrnots, Chicago, Il. 
1915 CENTRAL STATES Life INs. Co., St. Louis, Mo. 
{+ CLEVELAND Lire Ins. Co., Cleveland, Ohio. 
1920 CotumBus Mourvat Lire Ins. Co., Columbus, Ohio. 
1922 CONFEDERATION Lire AssocrATIoN, Toronto, Canada. 
1921 CoNNeEctIcUT GENERAL Lire Ins. Co., Hartford, Conn. 
1923 CONTINENTAL ASSURANCE Co., Chicago, IIl. 
1922 CONTINENTAL Lire Ins. Co., St. Louis, Mo. 
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1920 CONTINENTAL Lire Ins. Co., Wilmington, Del. 
to1g_ Dakota Lire Ins. Co., Watertown, S.D. 
1922 Derrorr Lire Ins. Co., Detroit, Mich. 
1918 Exkuorn Lire & Accent Ins. Co., Norfolk, Neb. 
1920 EquiraBLe Lire Ins. Co., Washington, D.C. 
1920 EqurraBle Lire Ins. Co. or Iowa, Des Moines, Iowa. 
1922 Excerstor Lire Ins. Co., Toronto, Canada. 
1920 FARMERS & BANKERS Lire Ins. Co., Wichita, Kan. 
1923 FARMERS Nationat Lire Ins. Co., Chicago, Ill. 
{| Ferperat Lire Ins. Co., Chicago, Il. 
192r Fiperiry Muruat Lire Ins. Co., Philadelphia, Pa. 
1916 FRANKLIN Lire Ins. Co., Springfield, Ill. 
1914 GEORGE WASHINGTON Lire Ins. Co., Charleston, W.Va. 
1923 GREAT NorTHERN Lire Ins. Co., Chicago, Il. 
1916 GREAT SOUTHERN Lire Ins. Co., Houston, Tex. 
1921 GreaAt-West Lire AssuRANCE Co., Winnipeg, Man., 
Canada. 
1920 GUARANTY Lire Ins. Co., Davenport, Iowa. 
1921 GuARDIAN Lire Ins. Co. or America, New York, N.Y. 
1920 Ipano State Lire Ins. Co., Boise, Idaho. 
j Ittrots Lire Ins. Co., Chicago, Ill. 
to1t2 InprAnaports Lire Ins. Co., Indianapolis, Ind. 
{ INTERNATIONAL LIFE Ins. Co., St. Louis, Mo. 
1923 INTERNATIONAL Lire & Trust Co., Moline, Ill. 
1922 ImprrrIAL Lire ASSURANCE Co., Toronto, Canada. 
1915 JEFFERSON STANDARD Lire Ins. Co., Greensboro, N.C. 
1921 JOHN Hancock Mutvat Lire Ins. Co., Boston, Mass. 
{ Kansas Crry Lire Ins. Co., Kansas City, Mo. 
1913 LAFAyETTE Lire Ins. Co., LaFayette, Ind. 
{ Lincorn Nationat Lire Ins. Co., Fort Wayne, Ind. 
1922 Lonvon Lire Ins. Co., London, Ont., Canada. 
1923 MANHATTAN Lire Ins. Co., New York, N.Y. 
1922 MANuFAcTURERS Lire INs. Co., Toronto, Canada. 
1921 MARYLAND Lire Ins. Co., Baltimore, Md. 
1921 Massacuusetrs Muruat Lire Ins. Co., Springfield,4Mass. 
1920 Mercuants Lire Ins. Co., Des Moines, Iowa. 
1921 METROPOLITAN Lire Ins. Co., New York, N.Y. 
1915 MyucuicaAN Murtuat Lire Ins. Co., Detroit, Mich. 
1920 MIpLAND Lire Ins. Co., Kansas City, Mo. 
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1918 Mripranp Morvat Lire Ins. Co., Columbus, Ohio. 
1919 Mrnnesora Murtuat Lire Ins. Co., St. Paul, Minn. 
1912 Missourt State Lire Ins. Co., St. Louis, Mo. 
1925 Monarcu Lire AssurANCE Co., Winnipeg, Man., Canada. 
1920 Montana Lire Ins. Co., Helena, Mont. 
1919 Muruat Benerir Lire Ins. Co., Newark, N.J. 
192t Murvat Lire oF Ittinors, Springfield, Ill. 
1919 Murua Trust Lire Ins. Co., Chicago, Ill. 
1919 National Lire & AcciDEntT Ins. Co., Nashville, Tenn. 
1921 Nationa Lire Ins. Co., Montpelier, Vt. 
{ Narronat Lire Ins. Co. or THE U.S.A., Chicago, III. 
1923 NATIONAL GUARDIAN Lire Ins. Co., Madison, Wis. 
1921 NrEw ENGLAND Mourtuat Lire Ins. Co., Boston, Mass. 
1915 NortrH AMERICAN Lire Ins. Co., Chicago, Ill. 
1920 NorrtuHerN Lire Ins. Co., Seattle, Wash. 
1924. NORTHERN STATES Lire Ins. Co., Hammond, Ind. 
1915 NORTHWESTERN NATIONAL Lire Ins. Co., Minneapolis, 
Minn. 
1921 OccIDENTAL Lire Ins. Co., Los Angeles, Cal. 
1915 Oxnto Nationat Lire Ins. Co., Cincinnati, Ohio. 
1912 Ouro STATE Lire Ins. Co., Columbus, Ohio. 
t Op Cotony Lire Ins. Co., Chicago, IIl. 
1915 Op Line Lire Ins. Co. or America, Milwaukee, Wis. 
1917 Paciric Mutvuat Lire Ins. Co., Los Angeles, Cal. 
1916 PAN-AMERICAN Lire Ins. Co., New Orleans, La. 
1923 PreNN Mutvat Lire Ins. Co., Philadelphia, Pa. 
1920 Prop es Lire Ins. Co., Frankfort, Ind. 
1915 Proptes Lire Ins. Co. or Itirnors, Chicago, Ill. 
1915 Prorta Lire Ins. Co., Peoria, Il. 
1921 PHILADELPHIA Lire INs. Co., Philadelphia, Pa. 
1921 PHorntx Murvat Lire Ins. Co., Hartford, Conn. 
1921 Provient Mourvat Lire Ins. Co., Philadelphia, Pa. 
1921 PRupDENTIAL Ins. Co. or America, Newark, N.J. 
1913. Pustitc Savincs Ins. Co. oF America, Indianapolis, Ind. 
1916 REGISTER Lire Ins. Co., Davenport, Lowa. 
1920 REINSURANCE LiFE Co. oF America, Des Moines, Lowa 
tg1s_ ReLIANceE Lire Ins. Co., Pittsburgh, Pa. 
+ Reserve Loan Lire Ins. Co., Indianapolis, Ind. 
+ Royar Union Murtvat Lire Ins. Co., Des Moines, Iowa. 
1923 SAN JacrnTo Lire Ins. Co., Beaumont, Tex. 


208—I Contributing Members [June 
ADMITTED 
1910 SCRANTON Lire Ins. Co., Scranton, Pa. 

{+ Srecuriry Lire Ins. Co. oF America, Chicago, Il. 
1922 Security Murvat Lire Ins. Co., Binghamton, N.Y. 
1923 SHENANDOAH Lire Ins. Co., Roanoke, Va. 
1922 SOUTHERN STATES Lire Ins. Co., Atlanta, Ga. 
1924 SOUTHERN UNION Lire INs. Co., Fort Worth, Tex. 
1912 SOUTHLAND Lire Ins. Co., Dallas, Tex. 
1916 SOUTHWESTERN Lire Ins. Co., Dallas, Tex. 

{ Srare Lire Ins. Co., Indianapolis, Ind. 
1921 TRAVELERS Ins. Co., Hartford, Conn. 
1921 Two Repustics Lire Ins. Co., El Paso, Tex. 
1921 UNION CENTRAL Lire Ins. Co., Cincinnati, Ohio. 
1920 West Coast Lire Ins. Co., San Francisco, Cal. 
1912 WESTERN RESERVE Lire Ins. Co., Muncie, Ind. 
191r WESTERN STATES Lire Ins. Co., San Francisco, Cal. 
1917 WESTERN UNION Lire Ins. Co., Spokane, Wash. 
1914 WISCONSIN Lire Ins. Co., Madison, Wis. 


DECEASED FELLOWS 


ADMITTED DIED 
1924 CLARENCE EDMUND CALE... ...<..... 1924 
T -CARROEE BOOTH CARR ce" ye anaes IQI9 
| Horton W. CocHNOWER............ 1913 
TOUd) ISAAC DAVENPORT) oye ci 1916 
| JoHN Maynarp EMERY.............. IgI9Q 
| Vrrcrt Morrison Kime............. 1918 
TOTS LOUIS |DINZME VER cosh eee aera 1918 
| RIsUCLUS MICADAM, ca... qen teers, wee 1913 
{ 2 MALCOUM MIGCNEILD. «373 eee es 1923 
1914 ALBERT GARFIELD PORTCH........... 1918 
| -HENRY SHERMAN VAIL. ....2.40e ee 1919 
{| Geert ANDRIES VAN DER SLUIS...... 10917 
1913 Harris ELias VINEBERG............ 1920 
| -BENTAMIN A. WEISTEAD .. cee IQIO 
{ Pauz Livincston WOoOLSTON........ 1924 
7 aWitbor o: WYNN». (sca gar meee IQ13 


DECEASED ASSOCIATES 


ADMITTED DIED 
PamNEESANELSON::..\. sop dne een eee IQI2 
19190 ARPURO dd. CLEMENT, «205 uence ene 1924 
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STUDENTS 


THOSE WHO HAVE PASSED ANY PART OF THE EXAMINATIONS DURING THE 
LAST THREE YEARS AND HAVE NOT BEEN ADMITTED 
AS ASSOCIATES 


_ _, (Italic numerals indicate what parts of the examinations have been passed; boid numerals 
indicate parts waived.) t 


ALpRICcH, GLENN P., University of Iowa, Iowa City, Iowa. (7-4). 

AMBLER, ARTHUR B., Continental Life Ins. Co., St. Louis, Mo. (z) 

Amoss, G. Bruce, Great-West Life Assurance Co., Winnipeg, Man., Canada. (4) 

ag ag Loyat, care of D. F. Campbell, 160 N. LaSalle St., Chicago, Ill. 
I-0, 

ANGERER, JOHN W., Michigan Insurance Dept., Lansing, Mich. (1, 2, 3, 6) 

Saree Everett D., Provident Mutual Life Ins. Co., Philadelphia, Pa. 
ss 

ATRUBIN, Harry, 390 Manitoba Ave., Winnipeg, Man., Canada. (2-4) 

ATWATER, ROBERT Burvick, Bankers Life Ins. Co., Des Moines, Iowa. (z, 2) 

Bairey, NEIL, 99 Inkerman St., London, Ontario, Canada. (2) 

Barnes, OrvIN M., Franklin Life Ins. Co., Springfield, Il. (z, 2) 

oe Nae R., Great West Life Assurance Co., Winnipeg, Man., Canada. 
1-4 

BELL, Wray M., 209 Robert St., Toronto, Ont., Canada. (1-3) 

BrEnneR, (Miss) Amy L., Peoria Life Ins. Co., Peoria, Ill. (z-5) 

BEVERIDGE, JAMES R., Manufacturers Life Ins. Co., Toronto, Canada. (1-4) 

Birtet, Wir1tAM H., 523 Forest Ave., Ann Arbor, Mich. (z) 

Borssarp, RrcHarp, National Guardian Life Ins. Co., Madison, Wis. (1-4) 

BourscuHErwt, Paur F., Peoria Life Ins. Co., Peoria, Ill. (z, 2) 

Bowes, Grorcr H., Great-West Life Insurance Co., Winnipeg, Man., Canada. 


1) 
BRAHANA, Henry R., 707 S. McCullough Ave., Urbana, Ill. (7-7) 
Brockway, PARKER W., Bankers Life Co., Des Moines, Iowa. (1-3) 
Bronson, Dorrance C., 615 Monroe St., Ann Arbor, Mich. (1-4) 
BucKNELL, Ear F., 604 E. Madison St., Ann Arbor, Mich. (2, 3) 
Buckner, Davin E., Jefferson Standard Life Ins. Co., Greensboro, N.C. (2-4) 
Burcar, WiL11aM J., 54 Murray St., Toronto, Canada. (1-4) 
Carson, (Miss) CurisTIANA E. ,235 Eugene St., Norwood, Man., Canada. (1, 2) 
CHEN, SsuU-TU, 402 Benjamin St., Ann Arbor, Mich. (3) 
CiEemo, AmMBROSE J., Montana Life Ins. Co., Helena, Mont. (7-4) 
Coates, CLARENCE S., 2019 Los Angeles Ave., Berkeley, Cal. (1-6) 
CoLEMAN, JoHN H., Lafayette Life Ins. Co., Lumberton, N.C. (z, 2) 
Conrop, Stuart F., Great West Life Ass’ce. Co., Winnipeg, Man., Canada. (1-4) 
Cox, Lewis C., National Life & Accident Ins. Co., Nashville, Tenn. (z-4) 
Craic, Crecit C., 7or S. Division St., Ann Arbor, Mich. (1-4) 
Crippen, Lioyp K., 1429 Euclid St., N.W., Washington, D.C. (1-6, 8) 
DanzincER, LEO J., 24 Hart Ave., Winnipeg, Man., Canada. (z, 2 
Davipson, Warp J., Iowa Insurance Dept., Des Moines, Iowa. (1-4) 
Dun op, Burton E., Rm. 426, 195 Broadway, New York, N. Y. (2-4) 
Dresin, Harry S., 228 S. Warren Ave., Big Rapids, Mich. (3) 
Eastry, Knrcut H., Amicable Life Ins. Co., Waco, Tex. (1, 2) 
Epr, Crecit F., 1216 Third Ave. N., Great Falls, Mont. (1-3, 5) 
Exrtsworts, Lron W., Southwestern Life Ins. Co., Dallas, Tex. (1, 3) 
Estes, E. Forrest, Bankers Reserve Life Co., Omaha, Neb. (z, 3, 4, 6) 
Evans, JouN H., Ohio National Ins. Co., Cincinnati, Ohio. (1-6) 
Frercuson, ArtHur A., Western Union Life Ins. Co., Spokane, Wash. (z—3) 
FLESNER, (Miss) Irene E., Board of Pensions and Relief, 820 Garland Bldg., 
Chicago, Ill. (7-4) 

t The parts are shown according to the revised syllabus in which former Part 2 was changed 

to Part 3 and former Part 3 to Part 2. 
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FREDERICK, Russet A., Franklin Life Ins. Co., Springfield, Ill. (z) 

GLover, Lynn A., 29 S. LaSalle St., Chicago, Ill. (1-5, 8) 

Grarser, A. Oris, Ohio Nat. Life Ins. Co., Cincinnati, Ohio. (z, 2) 

GREEN, WALTER C., 2584 Park St., Salt Lake City, Utah. (7-4) 

HackING, FRANK, 320 Brooklyn St., Winnipeg, Man., Canada. (2) 

Hatt, Wir11aM D., National Bureau of Casualty and Surety Underwriters, 
120 West 42nd St., New York, N.Y. (z) 

Hammer, H. H., Dept. of Insurance and Banking, Austin, Tex. (1-7) 

HartweEtt, Maurice, 5065 Woodward Ave., Detroit, Mich. (3) 

Hiccrnson, GEorGE W., Philadelphia Life Ins. Co., Philadelphia, Pa. (z) 

Hocan, FRANK J., 615 E. Jefferson St., lowa City, Iowa. (2, 4) 

Hortzman, Epwarp, Pan-American Life Ins. Co., New Orleans, La. (1-4) 

Honporp, Peter, 713 Grandville Ave., S.W., Grand Rapids, Mich. (2-4) 

Howarp, Wirxie A. M., Confederation Life Association, Toronto, Canada. 


(1, 3) 

Huerut, WALTER H., Indiana Insurance Dept., Indianapolis, Ind. (1-6, 8) 

Hutu, Grorce, North American Life Ins. Co., Chicago, Ill. (z) 

Irwin, Purr C., Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. (1-6) 

JeKeEL, ALFRED H., Missouri State Life Ins. Co., St. Louis, Mo. (1-4) 

JOHANSSEN, TRYGGVE,Jennestad, Norway. (1) 

Jonson, GeorcE F., Whitewood Banking Co., Whitewood, S. D. (z) 

Jounson, HERBERT E., tooo N. LaVergne Ave., Chicago, Ill. (3) 

Jones, W. Ratpx, 420 Thompson St., Ann Arbor, Mich. (1-4) 

KIRKPATRICK, CLAIR C., Univ. of Iowa, Iowa City, Iowa. (2, 4) 

Larsen, Murray N., 140 Ethelbert St., Winnipeg, Man., Canada. (2) 

LaurimoreE, GrorcE F., State Life Ins. Co., Indianapolis, Ind. (2) 

LEE, FRANK H., The Maccabees, Detroit, Mich. (1-5) 

Li, SHou-Kwn, 1127 Church St., Ann Arbor, Mich. (2, 3) 

LINDER, JOSEPH, care of Woodward, Fondiller and Ryan, 75 Fulton St., New 
York, N.Y. (1-4, 5, 6) 

LittLe, Joun E., The Maccabees, 5065 Woodward Ave., Detroit, Mich. (1-6) 

LONGENEKER, JOSHUA VAN S., Equitable Life Ins. Co. of Iowa, Des Moines, 
Towa. (1-4) 

Louts, Pax Him, 811 Catherine St., Ann Arbor, Mich. (3) 

Lyte, (Miss) Annie M., Cotton States Life Ins. Co., Nashville, Tenn. (z—4) 

MENGE, WALTER O., 808 Catherine St., Ann Arbor, Mich.: (1-4) 

MERKLE, JOHN W., 409 E. Brown St., Iowa City, Iowa. (z-3) 

MessINcER, Leror W., Great-West Life Assurance Co., Winnipeg, Man., 

Canada. (1-3) 

Moon, (Miss) HELEN, Central Life Ass’ce. Society, Des Moines, Iowa. (1-4) 

Morse, Joun J., Central States Life Ins. Co., St. Louis, Mo. (z, 2) 

Mort, A. B. C., Midland Life Ins. Co., Kansas City, Mo. (1-4, 6) 

Mort, Tuomas M., Liberty Life Ins. Co., Topeka, Kan. (1-4) 

Muropocu, Joun M., 293 St. John’s Ave., Winnipeg, Man., Canada. (z, 3) 

Myers, Owen J., Occidental Life Ins. Co., Los Angeles, Calif. (z, 2) 

NELSON, CARROLL E., Missouri State Life Ins. Co., St. Louis, Mo. (1-4) 

NicHoison, Earu H., 1206 Cambridge Ct., Ann Arbor, Mich. (z, 2) 

PALL, GorDon, 108 Hallett St., Winnipeg, Man., Canada. (1-4) 

Parks, GrorcE A., Bankers Life Co., Des Moines, Iowa. (z-4) 

Peterson, Ray M., University of Iowa, Iowa City, Iowa. (1-4) 

PoLtarD, Harry S., 1821 University Ave., Madison, Wis. (z-4) 

PRENNER, Myron R., North Dakota Insurance Dept., Bismarck, N. D. (1-4) 

ae Ropert F., Northwestern Nat. Life Ins. Co., Minneapolis, Minn. 
i £h 

Rairorp, THEopore E., 1512 Granger Ave., Ann Arbor, Mich. (1-4) 

Ricuter, Orro C., Room 426, 195 Broadway, New York, N.Y. (z-7) 

RvBEN, IsaporeE, 1404 Bushwick Ave., Brooklyn, N.Y. (z-3) 

Ruy, Hartan H., Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. (z) 
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Rust, (Miss) ELEANOR, Washburn House, Northampton, Mass. (z-3) 
Sarason, Harry M., Continental Life Ins. Co., St. Louis, Mo. (7-3) 
SCHILLIG, (Miss) Eva M. -, 433 So. Johnson St., Towa City, Towa. (1-4) 
SCHROEDER, Gorpon D., Confederation Life Assoc., Toronto, Canada. (1) 
SHAw, (Miss) VICTORIA qe Martha Cook Bldg., Ann Arbor, Mich. (1, 3) 
SHEPHERD, PEARCE, North American Reassurance Co., 250 Park Ave., New 
York, N. Y. (1-4) 
SKELDING, GrorcE A., Confederation Life Assoc., Toronto, Canada. (z—3) 
SMITH, Lewis Gs Confederation Life Assoc., Toronto, Canada. (1, 3-6) 
Tuck, Epwarp B., 479 Raglan Road, Winnipeg, Man., Canada. (z, 2) 
TurNBULL, Davin Mc I., 178 Anderson Ave., Winnipeg, Man., Canada (2) 
Turner, Pau A., Philadelphia Life Ins. Co., Philadelphia, Pa. (z) 
VAN FLEET, GEORGE, 420 Thompson St., Ann Arbor, Mich. (2, 3) 
VEATCH, VrrGIL V., care of Merchants Life Ins. Co., Des Moines, Iowa. (3) 
VeETTER, LESTER, Minnesota Mutual Life Ins. Co., St. Paul, Minn. (z) 
WanLeIcH, WILLIAM L., Metropolitan Life Ins. Co., New York, N.Y. (7-3) 
Wattace, Wit1iAm, Jefferson Standard Life Ins. Co., Greensboro, N.C. (1-4) 
Waters, L. L., National Accident Ins. Co., Lincoln, Neb. (1-7) 
WELiMAN, ALEXANDER C., Royal Union Life Ins. Co., Des Moines, Ia. (2-4) 
WuiPrte, (Miss) Rut, 220 N. Spring Ave., St. Louis, Mo. (1-3) 
WHITBREAD, RopeErt B. T., 736 Pine St., Winnipeg, Man. peenade: (2) 
WILKs, Ler, Acacia Mutual Life Assoc. , Washington, DiC, 2) 
WiLs0n, (Miss) ELIzABETH W., 1619 R. St., N.W., Wee D.C. (1-6) 
Woop, Dovctas, Missouri State Life Ins. Cos Ste Louis, Mo. (1, 2) 
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ADDRESS BY THE PRESIDENT, PERCY H. EVANS 


At the meeting of the Institute held in November, 1924, your 
attention was directed to certain changes in the requirements for 
admission. Since then a slight change in the order of the examina- 
tions has also been made. At a meeting of the Board of Governors 
last June the revision of the syllabus was referred to the committee 
working on the subject, consisting of the President, Secretary, and 
Editor of The Record, with power to act. I am pleased to report that 
the work has been completed, including a laborious revision of the 
course of reading upon which the examinations will be based. The 
revised requirements, syllabus, list of the members and students, 
and other information have been printed in a Year Book which we 
hope will not fail to receive an annual revision. 

The work on this revision has suggested some comments which, 
if somewhat far afield, will not, I hope, be entirely destitute of 
interest to those among us who are at the threshold of actuarial 
work and while fortunate in the possession of a thorough technical 
equipment have the minimum of practical office experience. Stu- 
dents should not fail to realize the limitations of this or any different 
syllabus. The student who has mastered the prescribed course of 
reading can pass his examinations, but a syllabus is at best only a 
bare outline constructed for the guidance of students and examiners. 
It would fail of its purpose if in its construction an attempt were 
made to produce anything even remotely approaching a complete 
list of the material with which the student should be familiar, 
especially many of the papers printed in The Record, the Transac- 
tions, the Journal, and elsewhere. 


IOI 
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The revision of our syllabus brings up to date one of the more 
important functions of the American Institute, that of assisting 
students to acquire technical proficiency with economy of time and 
energy. It has seemed to me, however, that after a student has 
devoted himself to the examination system and has met all. the 
requirements, the obligation of the Institute is rather increased than 
liquidated, for a time at least. This obligation extends not only 
into the field of professional ethics but to certain vaguely defined 
situations which bear on the young actuary’s practical usefulness. 
Let me say in the beginning that I have experienced great difficulty 
in expressing the thought I have in mind and would have abandoned 
it but for a belief that, at the risk of being completely misunder- 
stood, I might say something helpful to the young man who is 
entering or about to enter upon the actual practice of responsible 
office duties where after some years spent on theory worked out 
under ideal conditions he is forced to proceed under conditions far 
from ideal either because he has no theory, or having a private 
theory has no data, or having both sound theory and adequate 
data he cannot secure the understanding of others whose opinions 
must be considered. 

Intelligence is the ability to solve problems; knowledge is its 
accumulated by-product. Some of our knowledge comes to us 
theory-end first and some of it fact-end first. The philosophers used 
to talk about deductive reasoning and inductive reasoning, as if 
one were somehow more respectable, scientific, and even more 
evidently moral than the other; and as if the two methods were not 
fundamentally the same thing. Even a science so eminently deduc- 
tive as mathematics has its inductive aspects. When Sir Isaac New- 
ton began his labors on the problems of the Principia he found that 
he lacked an essential tool. From scattered and fragmentary sugges- 
tions he deduced the necessary tool. “In creative thought common 
sense is a bad master. Its sole criterion for judgment is that the 
new ideas shall look like the old ones.”” Newton was not greatly 
concerned with the logical basis of his method. It was a mere tool 
constructed for the larger purpose of solving problems. All he said 
about it during his lifetime was in a letter to Leibnitz, that he had 
a method of determining maxima and minima, of drawing tangents 
and performing similar operations. In view of the difficulty lesser 
men subsequently had in finding the common sense of the calculus, 
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I venture to believe that even Newton’s confidence in his results 
was founded as much on inductive considerations as upon his 
deductions from the fundamental principle. Even as lately as my 
own student days there were mathematical teachers of my acquaint- 
ance who would exhibit considerable feeling in discussing the merits 
of the method of limits as against infinitesimals. 

Now I imagine you are wondering what I am driving at in this 
brief excursion into the realms of philosophy. The fact is I am 
trying to define some quite vague notions, and have endeavored to 
give them perspective by sketching in a background. In plain 
English, I wish to say to the young actuary that if he expects his 
most carefully considered theories, or the logical consequences of 
his laboriously compiled data, to secure instant and unqualified 
acceptance from those with whom his work brings him in contact, 
he is doomed to disappointment. I suspect that there is no technical 
employment where adjustments and compromises are so insistent 
as in that of the actuary, and where there is more need of a delicate 
sense of the limits beyond which compromise becomes a betrayal 
of ethics and self-respect. 

The young actuary entering upon duties of responsibility soon 
begins to encounter the human problems of actuarial practice. He 
will find many such problems for which no answer is to be found in 
the books and papers in this syllabus. He will sometimes find him- 
self in conflict with the disposition of one type of mind to reason 
deductively from private doctrines and disregard all discordant facts 
and with another type of mind to which an isolated fact has all the 
force of a broad generalization. 

One of the most puzzling and annoying things to the youthful 
intellect is the extent to which different intelligences can disagree 
and the ease with which the non-technical disputant gains adherents 
to his views. There is a passage in one of Smollett’s novels that 
every actuary who has occasion to work with legislative committees 
would do well to paste in his hat. To account for the ease with 
which the bogus Count Fathom overthrew the old Bristol doctor, 
Smollett says: 

In all disputes upon physic that happen between a person who really 
understands the art and an illiterate pretender, the argument of the first 


will seem obscure and unintelligible to those who are unacquainted with 
the previous systems on which they are built; while the other’s theory, 
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derived from common notions and superficial observation will be more 
agreeable because better adapted to the comprehension of the hearers. 

My notion of the educational opportunities offered by an associ- 
ation of technical men such as the American Institute of Actuaries 
goes farther than the setting of subjects, a course of reading, and 
the machinery of examinations with prospective right to attach 
certain letters to one’s name. The benefits of such association are by 
no means limited to this system or to the advancement of actuarial 
knowledge by the publication of original papers that would not 
otherwise be written at all. The collateral benefits I have in mind 
are much more elusive and hard to come at, because not directly 
taught except by experience. I hope it is unnecessary to explain 
that I am not referring to the vague and superficial commonplace 
that there is a difference between theory and practice. There can 
be no difference between sound theory and sound practice except 
in the sense that the velocity of a body falling in air differs from the 
theoretical value. Let us therefore say that differences between 
sound theory and practice occur because of conditions. These con- 
ditions are of several kinds. The work of the actuary is conditioned 
by time and space like everything else, but also by moral and 
psychological circumstances. We may assume that the young 
actuary having mastered the contents of our syllabus and passed 
his examinations is in possession of the sound principle applicable 
to the particular problem at issue. Whether the practice exactly 
follows the theory will depend on the force of the conditions, and 
among these may be mentioned his ability to express his theory 
intelligibly, to visualize sympathetically the non-technical point of 
view, avoiding undue pride of intellect and the sin of intolerance. 
Very often his practical effectiveness will depend upon his ability 
to work out compromises without at the same time compromising 
his professional self-respect. He will encounter many such demands 
for compromise where the temptation to follow the line of least 
resistance will be very strong. 

The technical training of the actuary as reflected in the syllabus 
is a training in principles, theories, doctrines, in generalizations. 
The actuary is never so happy as when he can resume a broad 
group of experience facts in a short generalization upon which 
he may base his recommendations. He will, however, often be 
tempted to-make recommendations or consent to recommendations 
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on other grounds. At times an immense amount of pressure will be 
brought upon him to follow other minds than his own; to cater to 
popularity by advocating or agreeing to measures that depart from 
his strict conception of sound theory. He will not find it easy to 
dispose of these decisions in such a way as to preserve at the same 
time his effectiveness and his self-respect. It is easy to say that 
“right is right and wrong is wrong,”’ but in practice the matter is 
not so simple as that. The martyr-for-principle attitude of mind is 
admirable and occasionally it is the price of self-respect, but as a 
daily habit of mind it does not exert much influence. The oppor- 
tunist mind is vastly dangerous to sound practice precisely because, 
until exposed for what it is, it exerts more influence in office councils. 
Fortunately the opportunist mind is not attracted to actuarial 
studies; but somewhere between these two extremes lies the best 
solution of a multitude of moral problems which present themselves 
to the young actuary. The form and substance of his solutions will, 
to a large extent, determine whether he is regarded by his associates 
as a mere theorist and his opinions and recommendations neglected; 
or as a conservative guide whose opinions are intelligible and at the 
same time practical and safe. Where the young actuary should lay 
his course to avoid the sand bars of impracticability and the cur- 
rents of opportunism, while keeping off the reefs of error, is a 
personal problem in which little specific help can be given, but by 
his personal contacts at these meetings, through the papers and 
informal discussions, and generally by the analysis and synthesis 
of opinions and points of view reflecting the mass judgment of an 
association of this kind, the individual does enjoy an immense 
increase in his power of effective service. 

It is gratifying to believe—and I think we are justified in the 
belief—that the actuarial associations in the United States have 
been extraordinarily successful, not only in their educational func- 
tion and the enforcement of a professional standard, but also in 
the creation of a professional atmosphere and background that is of 
assistance to the younger men by supplying criteria in many 
situations where unsupported individual judgment might easily go 
astray for lack of perspective. 

The outline of some not very clearly defined notions which I 
have tried to express on this occasion would be incomplete if, in 
emphasizing the obligation of the Institute to its students and 
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successful candidates, I did not also point out the correlative 
obligation to be ever thoughtful of the standing and welfare of the 
Institute in its several activities. You are indebted to the Institute 
for the educational assistance you have had, for much of the 
improvement in the standing of actuaries as a professional class, and 
for the personal backing given you by your degrees. You can repay 
these debts only by your assistance in passing these opportunities 
on to other deserving persons, by contributing your time and intel- 
ligence to the preparation of original papers and discussions, and 
above all by so conducting your professional work that it shall at 
all times reflect credit upon the American Institute and upon all 
actuarial associations. 


INTRODUCTION OF MR. ARTHUR B. WOOD, PRESIDENT OF 
THE ACTUARIAL SOCIETY OF AMERICA 

I am pleased to introduce to you this morning a very dis- 
tinguished guest, Mr. Arthur B. Wood, the president of the Actu- 
arial Society of America, vice-president and actuary of the Sun 
Life of Canada. I am sure the Institute is more than glad to extend 
to Mr. Wood the privilege of the floor. 

We hope, Mr. Wood, that you will express yourself freely on 
any topic discussed in which you are interested. 


REPLY OF MR. WOOD: 


I feel that I should not take up much of your time for I know 
you are very busy. It is fitting, however, that I should acknowledge 
the very cordial reception which I have been accorded here this 
morning. I appreciate it very much indeed. 

When I received your kind invitation, Mr. President, to attend 
this meeting, it looked at first as if I would not be able to accept, 
but I determined that if I could possibly arrange it I would be here 
and fortunately for me matters have so regulated themselves as to 
enable me to attend. 

I desired to come for two reasons in particular. First of all, as 
you will recall, exactly a year ago this week we held a joint meeting 
of the American Institute and the Actuarial Society at French 
Lick Springs. The purpose of that meeting, as you all know, the 
main purpose I may say, was to bring our two organizations into 
closer touch with each other. We desired that our members should 
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become better acquainted in order that we might be in a position 
to co-operate more effectively in any movement which might arise 
in the future where the general interest of the business of life as- 
surance had to be considered. 

That joint meeting, I think, was admitted by everybody to have 
been a great success, and the purposes we had in mind were satis- 
factorily carried out. 

It is not possible to hold such a meeting every year, but never- 
theless I think that our two societies should endeavor to keep in as 
close touch as possible with each other. Therefore I welcomed this 
opportunity as President of the Actuarial Society of America to 
form more acquaintances and to become better acquainted with 
those of you whom I have already been privileged to meet. 

Then there was also a more personal reason. I have heard a 
great deal about the Institute meetings. You have a very active and 
enterprising organization. I know that your meetings are exceed- 
ingly interesting, and I realized that I would receive much pleasure 
and satisfaction from being here, and also would derive much 
benefit from listening to the discussions. 

I believe it would be out of place for me to take up more time 
now. I will therefore simply content myself by expressing my ap- 
preciation of the privilege you have accorded me of being here and 
thanking you for the very kind manner in which you have intro- 
duced me. I also take this opportunity to extend to you, one and 
all, the very cordial greetings of the Actuarial Society of America. 


PRESIDENT EVANS: 


I am sure that the membership of the American Institute 
sympathizes very keenly with Mr. Wood’s remarks about the rela- 
tionships that ought to exist between the two societies. I hope 
that the success of the joint meeting that was held last year will 
result in other joint meetings in the future. 

Mr. Wood says it is impossible to do that sort of thing very 
often, but perhaps it can be done with reasonable frequency, and 
we are exceedingly glad to have Mr. Wood here and to have him 
speak to us. And as I said before, I hope that he will take the privi- 
lege of the floor whenever he feels inclined to do so. 
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RETURNS UNDER DISTRICT-AGENCY CONTRACTS 
By M. A. LINTON 


Adequate district-agency development is something which 
many companies desire, but not so many actually possess. The 
primary producer, the man who carries the ratebook, receives the 
lion’s share of the commission that is paid by the company. In 
many instances the margin remaining is none too large to compen- 
sate the general agent for his own organizing work; and in conse- 
quence he frequently is unable, or thinks he is unable, to establish 
other organizing centers under the control of district agents. 
Another phase of the same problem is the compensation of super- 
visors employed to stimulate the production of the agents rather 
than to build up district-agency centers. 

In November, 1924, it was the writer’s privilege to present to 
the Institute a paper, ‘Returns under Agency Contracts.’”’? The 
subject we shall discuss in this present paper is closely related to 
that of the former one, and might with propriety have been included 
in it. However, that paper was sufficiently long in itself to justify 
holding for subsequent treatment the subject which is now before 
us. 

In arriving at concrete figures, it is necessary, as it was before, 
to make certain basic assumptions as to agency contracts, produc- 
tion program, average premium and average policy, termination 
rates and expenses. These will now be taken up in detail. 

The contracts——As in the original paper we shall assume two 
underlying general agents’ contracts: (1) providing renewal com- 
missions of nine 75’s, five 5’s, and a subsequent collection fee of 23 
per cent; and (II) providing renewals of 123 per cent graded the 
second year, eight 74’s, and a subsequent collection fee of 2} per 
cent. The general agent’s renewal margins under the two contracts 
(assuming the subagent’s renewal commission to be 5 per cent for 
nine years) are: (I) nine 2}’s, five 5’s, and a subsequent collection 
fee of 23 per cent; and (II) 7% per cent graded the second year, 
followed by 25 per cent for the duration of the contract. In each 


t The Record, XIII, 283. 
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case we shall also assume that the general agent has available a 
first year’s margin of 5 per cent. 

The district agent’s compensation must be paid from the fore- 
going commissions. We shall assume that any overriding commis- 
sion which he receives will be confined to the first two policy years. 
Three combinations of district agent’s commissions will be studied: 
first, 23 per cent the first year and 23 per cent the second (23-23); 
second, 5 per cent the first year and none the second (s-o); and 
third, 5 per cent the first year and 2} per cent the second year 
(5-22). 

Production program.—We shall assume for the basic tables a 
single year’s production of $10c,ooo and a uniform yearly produc- 
tion of $100,000. The figures thus presented enable the building-up 
of results for any production program that may be assumed. 

Average premium and average policy.—The basis of the paper 
is an assumed average premium of $30 per thousand and an average 
policy of $3,500. The average premium affects primarily the com- 
mission income; the average policy the office expenses, since the 
accounting work depends upon the number of policy units. 

Termination rates.—In the original paper two sets of termination 
rates, A and B, were assumed. The A rates involved a voluntary 
withdrawal rate of 10 per cent in the first year, grading down to 2 
per cent in the fifteenth year. The B rates commenced at 20 per 
cent and graded down to 4 per cent. Full details are given in the 
original paper. We shall employ the same rates in the present 
investigation. 

Agency expenses.—This phase of our subject, as before, presents 
more difficulty than any other, owing to the absence of authoritative 
data. For example, we should like to know, in addition to the 
probable expense of handling an old policy, the “‘office” cost of a 
new policy during its first year. When a policy is produced in a 
district agency, about the only direct cost imposed upon the main 
agency office is that of a clerical or accounting nature. The rent, 
salary, and most of the other expenses connected with the soliciting 
agent would be incurred at the district office. These expenses are in 
the nature of an overhead charge that continues from month to 
month with but little variation, irrespective, within limits of course, 
of the actual production. 

We shall assume that the yearly expense of maintaining an old 
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policy at the main agency office is $1.25. Most of this expense is 
of an accounting or clerical character, being connected with the 
collection of premiums, the handling of loans, options, assignments, 
beneficiary changes, surrenders, etc. What is the “office” cost to 
the main agency of handling a new policy? This figure should be 
approximated if we are to estimate the general agent’s net return 
from district-agency business. Taking the agency expense data 
furnished by some of the Provident Mutual general agents for the 
year 1924, we have attempted to segregate the first year accounting 
and clerical cost from the cost involved in maintaining the agents 
located at the main agency office. From this study it would appear 
that the first year’s “‘office” cost of new business is in the neighbor- 
hood of $6.25 per new policy; that is, five times the average old 
policy cost of $1.25. 

There is of course more than one way of regarding district- 
agency business. The main agency office presumably is well estab- 
lished and producing a substantial volume of business. To maintain 
this business a certain overhead must be incurred irrespective of 
any district-agency business. The general agent in contemplating 
the establishment of a district agency may therefore take the ground 
that he will charge against the district-agency business only those 
expenses which are added by such business and, within reasonable 
limits, will not charge against it certain items as rent and clerical 
expenses that would be incurred anyhow. There is something to be 
said for this general principle. From this point of view the assump- 
tion of new and old policy “‘office’”’ costs of $6.25 and $1.25, respec- 
tively, may be somewhat high. However, it seems better to lean 
toward conservatism in this respect so that the general agent’s 
probable return will not be overstated. 

In computing our basic tables of net returns we shall take into 
account the expenses just described, but shall not take into account 
the expenses of the district agency. The reason for this omission is 
frankly an absence of information which would enable us to relate 
district-agency expenses to a given volume of district-agency busi- 
ness. The main items of such expenses are rent, salaries, miscel- 
laneous office expenses, and cost of supervision. Take, for example, 
a district agency producing in the neighborhood of one-half to 
three-quarters of a million a year, located in a small city. The rent 
might reasonably be in the neighborhood of $50 per month, the 
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salary of a clerk $75, miscellaneous office expenses from $25 to $50, 
and supervising cost of $25, including cost of correspondence and 
traveling expenses, yielding a total ranging from $175 to $200 per 
month. 

Assuming a given production of business, who should pay these 
district-agency expenses—the general or the district agent? The 


TABLE I 
Amounts, PREMIUMS, AND PoLiciEs IN ForcE; AND “OFFICE”’ 
EXPENSES AT Matin AGENCY 
Single Year’s Production of $100,000 
Average Premium, $30 Average Policy, $3,500 
First-Year and Renewal Expenses per Policy: $6.25 and $1.25 


TERMINATION Rates A TERMINATION Rates B 
YEAR . . 

Amount in en Policies} Ex- |Amount in pe Policies} Ex- 

Force Force pa Force] penses Force Roree in Force} penses 

1s, yaar Reamer $100, 000]$3,000] 28.6 | $179 |$100,000]$3,000} 28.6 | $179 
DM yk eats: 89,600] 2,688] 25.6 32 79,600] 2,388} 22.7 28 
BARE hs Goce sete 83,800] 2,514] 23.9 30 69,700] 2,090} 19.9 25 
Avett osrspeg cate 1 70) sLOO|m2 373 2enO 28 62,300] 1,868] 17.8 22 
Chines oo ticticn eae op tes|| BoA) Ping 27 56,400] 1,692] 16.1 20 
(Wacnrstoueatne ieee 71,600] 2,148] 20.5 26 51,500} 1,545] 14.7 18 
Ub Pt ORK TORRE 68,400] 2,052] 19.5 24 47,400] 1,422] 13.5 7 
Ohya ees: 65,600] 1,968} 18.7 23 43,900] 1,318] 12.6 16 
OV aire cheers 63,100] 1,893} 18.0 23 41,000} 1,230} I1.7 I5 
TOM Savte cokes 60,800] 1,824] 17.4 22 38,400] 1,151] II.0 14 
EL seewete space se 58,600] 1,758] 16.7 21 36,000] 1,081] 10.3 12 
TOs Neneh ee eon bOO| =r OOs aor 1 20 33,900] 1,016] 9.7 1 
DBs De eas eg 54,500] 1,635] 15.6 20 31,900 956] 9.1 II 
LA Maitest its es Ba ROON U5 751) 50 Ig | 30,000] goo} 8.6 II 
Leos tii tvsiieae 50,600] 1,518} 14.5 18 28, 300 849| 8.1 10 


answer depends upon several factors, of which one is the contract 
under which the district agent operates. Obviously, the larger the 
commission margin he receives on the business his district produces, 
the smaller the margin left for the general agent and the more able 
is the district agent to contribute to the expenses. Another factor 
is a possibly increased company expense allowance which may fol- 
low an increase in the production of business through the agency. 

Tables I, IT, and III.—The first three tables contain most of 
the basic figures from which the more interesting Tables [IV-VII 
are constructed. They are included primarily for the sake of com- 
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pleteness; but a brief consideration of them may perhaps make more 
clear the succeeding tables. Table I corresponds to a single year’s 
production of $100,000, and Table II to a uniform yearly production 
of the same amount. To some, $100,000 may appear too small a 
figure to assume. However, it was felt that $1,000,000 would be too 
large and that any intermediate figure would be less convenient 


TABLE Ii 


AMOUNTS, PREMIUMS, AND PoLicres IN FoRcE; AND “OFFICE” 
EXPENSES AT MAIN AGENCY 


Yearly Production of $100,000 
Average Premium, $30 Average Policy, $3,500 


First-Year and Renewal Expenses per Policy: $6.25 and $1.25 


TERMINATION RATES A TERMINATION Rates B 


oe Amount in Fre Policies} Ex- |Amount in ard Policies} Ex- 
Force orca la Force] penses Force morceau pe Force] penses 

I.......|§ I00,000/$ 3,000 29 | $179 |$100,000|$ 3,000 29 | $179 
DB eae bh Ne 189,600] 5,688 54 Zin | E7O,000lme5385 51 207 
BR cetieeks 273,400] 8,202 78 241 | 249,300] 7,478 71 232 
Ane srapetatoge 352,500] 10,575] 101 269 | 311,500} 9,346 89 254 
Se 427,600] 12,828] 122 296 | 367,900] 11,038] 105 274 
Or esancer: 499,200} 14,976] 143 322 | 419,400] 12,583] 120 292 
eos one.c 567,600] 17,028) 162 346 | 466,800] 14,005} 133 309 
Soeeraeeas 633,200] 18,996] 181 369 | 510,700] 15,323] 146 325 
Oorcets 696,300] 20,889] 199 392 | 551,700] 16,552] 158 340 
LOW test tcebe 757, 1OO|22, 713 |e 2LO; |e 4 TA lh OO, LOO 7702 ETOOM NE s ha. 
Ti Udaye ese its 815,700] 24,471] 233 435 | 626,100] 18,783] 179 307 
Tonic ches 872,200] 26,166} 249 455 | 660,000] 19,799] 189 379 
Ne ORO E 926,700} 27,801} 265 475 | 691,800] 20,755] 108 390 
TAY eae. sree 979,200] 29,376] 280] 494 | 721,800] 21,655} 206 4O1 
TE Seccarsnctattys 1,029,800] 30,894] 204] 512 | 750,200] 22,505| 214 | 411 


than $100,000. Results for termination rates A and B are given. 
The other basic assumptions are noted in the headings. Table III 
is devoted to the general agent’s gross overriding commission from 
which the appropriate expense figures from Tables I and II are 
subtracted to obtain for succeeding tables the net overriding com- 
mission which the general agent either divides with his district 
agent or retains, according to the contract with the district agent. 

Tables IV and V.—These tables begin to answer some of the 
questions in which we are interested. It must continually be borne 
in mind, however, that the figures take no account of expenses 
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incurred at the district office. Referring to Table IV, which is 
based upon termination rates A, consider the district agent’s 
contract (23-23) in conjunction with general agent’s contract II. 


TABLE III 


GENERAL AGENT’S Gross OVERRIDING CoMMISSIONS 
Average Premium, $30 


TERMINATION Rates A TERMINATION Rates B 


Single Year’s Pro- | Yearly Production | Single Year’s Pro- | Yearly Production 
YEAR duction of $100,000 of $100,000 duction of $100,000 of $100,000 


Contract | Contract | Contract | Contract | Contract | Contract | Contract | Contract 
II I II i II I Il I 


I.......| $150 | $150 I$ 150 |$ x50] $150 | $150 |$: 150 |$ 150 
DOA cca 181 67 331 217 161 60 311 210 
Bist nkernae 63 63 304 280 52 52 363 262 
ea eee 59 59 454 339 47 47 410 309 
awareness 56 56 510 396 42 42 452 255 
(A need 54 54 564 449 39 39 491 390 
De Ascii $i 51 615 501 30 36 527 425 
Soe Sad oF 49 49 664 550 38 33 560 458 
Ginoagioor 47 47 7It 597 31 31 591 489 
TOC ee 46 46 757 643 20 20 620 517 
Pi tht Boat Rtas 44 88 801 731 27 54 647 571 
TONERS fexctoys 42 85 843 816 25 5 672 622 
aioe aie 2 41 82 884 897 24 48 696 670 
TAN cys: 39 79 924 976 22 45 718 715 
LG Ta sarstonay ste 38 76 962 | 1,052 ob 43 | 739 758 
Total for: 


5 years..|. 510 396 TyOsOul| Lasse 452 351 1,686 | 1,281 
TO years..| 757 643 | 5,150 | 4,122 | 620 517 | 4,475 | 3,560 
15 years..| 962 |1,052 | 9,564 | 8,504 | 739 758 | 7,947 | 6,896 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


5 years..| 477 369 | 1,635 | 1,230 | 426 329 | 1,501 | 1,143 
Io years..| 654 545 | 3,975 | 3,105 | 547 449 | 3,477 | 2,754 
15 years..| 769 775 | 6,429 | 5,639 | 615 584 | 5,409 | 4,604 


During the first year, the general agent has a deficit of $104 
and the district agent a return of $75. In the second year, the 
general and district agents receive $82 and $67, respectively. After 
the second year, the district agent’s interest ceases and the general 
agent receives $33. This decreases year by year with the decrease 
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in the business in force until it reaches $20 in the fifteenth year. 
The district agent’s total during the two years, for the $100,000 
production is $142 or $1.42 per thousand. The general agent’s total 
for five years is 71 cents per thousand of original production; for 
ten years, $2.00 per thousand; and for fifteen years, $3.06 per 
thousand. Figures showing discounted values (at 5 per cent) are 


TABLE IV 


GENERAL AGENT’S AND District AGENT’S RETURNS WITHOUT REFERENCE 
To DistRict-AGENCY EXPENSES 


Single Year’s Production of $100,000 
Termination Rates A 


District-AGENCY District-AGENCY District-AGENCY 
CONTRACT 24-24 CONTRACT 5-0 CONTRACT 5-2} 
YEAR ie 
General District General District General District 
Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 
Return Return Return Return Return Return 
GENERAL-AGENCY Contract IL 
cee nee —$104 $ 75 —$179 $150 —$179 $150 
Drath bute + 82 67 =e PAO um | cee ner 82 67 
OU Mie ue Sari Ee Mi ecnaenen se BSUe | Days rene COMM br een hae 
1 ee Me a cai. oases 2! Uc e eevee « Co amines o.a 
Cee a petal 20. ulenctstens dere ZO ncoereeeres 204 || weuenonees 
Orrin here Po WA lies Sat Pore licence aves DOE ln aeyneieee 
O eereeaniet stents Pie Nie étear a nn aN | ge i een DIT Willers silt Sea 
SARI een: Pia lN Frac ete ee PAS esha ae PAO A een eis 
Oumrrries DART, reer ghee PW Vie i Seeger 22 |e ree 
TOle eters. nstcuahsus DAN Weare even ie Mca Ao moa ae BA Vale soe ess 
TE ied ade ses 2 ia eee oe 2 el hee tone ee Pea lee cue encrie 
Ai2tewck Ne avatars TORE NS erst Gio, © DQM itera nets tttats ea ERIN 2 Saas COR 
LZ er oieteineci ee DE Diliny fleet geteee 2M || create ate PEM nora to acs 
LAS eerie teste POE Neer 3 MOY We wis atine ev ZOm 'Wrercuser oer 
LS wayne eres ZO) |(Seece Secs ZOE | eee ee 207 Noe eee 
Totals 
i VeatSaacte Ts 142 63 150 = & 217 
OVALS eee 200 142 192 I50 =| D255 oy 
Ls) MACE N ESI or a 306 142 208 150 231 PAR 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


GYCaES aerate 57 139 46 150 == ips} 214 
10 years..... 149 139 138 150 ae Fl 214 
PEENCERS: 6 oan 209 139 198 150 134 214 
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District-AGENCY 
CONTRACT 24-2} 


District AGENCY 
CONTRACT 5-0 


District-AGENCY 
CONTRACT 5-24 


YEAR 
Genera] District General District General District 
Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 
Return Return Return Return Return Return 
GENERAL-AGENCY Contract I 
Tec Prentice eee — $104 $ 75 — $179 $150 — $179 $150 
DP Necerss tests 32 67 Biel ncerane 6 32 67 
ONS Oe MO 6 33. aril buckets os Sealers succes. Be Nea eensama7 
Aerie cari :2yD eed || etry cient ew £2 Tages | Ssbestsnsic oy OE oer Weraagensvagsvere 
Ste tye, eee ess PAOW || Sis Senco 2OEN xan ler woe Pfay™ Wheaton ias Gc 
Od tiiwemiia: 28). |r creasaferes 2S man lacy cues uae DSA ere eneosyctecsis 
Lf Mec re pe Nene ae eh Dirge |Get sree borers DY) hes ea oe 
Siar teteuscaiare OA Aree ye (s BOm ml ieee teat ZO aie tcevernee 
Sle diate sis Pye ®| iaeaescinee Rec DAN BS parton ais ce coke UAE || cree aati 
EO. 2AM | epoca kesh DA eell Meats acer we QAP | camera eee 
Tilieeersteetsteerse O79, altered ater. OF er eatenniny. OE eka eee 
Dias a ONG eee OS a lesistecsenue OS renters cher OSe alewer te ceeae gs 
TiG agers (ene scm hev ete SPHINN area G2 as lisennins O22) ree eee 
DA ine GOP Peer. women OO ma enna ees COmm | Stas ae 
LG iregey hoi chet te {steal mckearcicas DOR allure ees iXek. spi a ae aioe 
Totals: 
5 etl = 4g 142 = §i 150 = is) 217 
TORY EATS 0.52 a kG 142 + 78 150 ae 217 
SPA NACEN ES Go oe 398 142 390 I50 323 207 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


SEVGATS Wrenn =  §8 I39 = On 150 = mys) 214 
ro years.....| + 30 139 + 28 150 — 36 214 
T5eyiearse st: 214 139 203 150 + 130 214 


also included in the table. Turning for a moment to the corre- 
sponding section of Table V it is interesting to note the material 
effect of an adverse lapse rate upon the general agent’s return. 
Instead of $3.06 per thousand for the fifteen-year period it has been 
reduced to $1.93. 

Other examples could be discussed at length, but undue space 
would be required. The reader may readily draw his own conclu- 
sions in connection with any contract included in the tables. We 
may call attention in passing, however, to the relatively close 
agreement between the corresponding discounted values of the 
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general agent’s returns for fifteen years contained in the first and 
second halves of Table IV relating respectively to general agent’s 
contracts II and I. This arises from the fact that on the basis of 5 
percent interest and termination rates A, a 5 per cent commission 
the second year is about equivalent in discounted value at the 
issuance of a policy, to five 24’s from the eleventh to the fifteenth 


TABLE V 


GENERAL AGENT’S AND District AGENT’S RETURNS WITHOUT REFERENCE 
to District-AGENCY EXPENSES 


Single Year’s Production of $100,000 
Termination Rates B 


District-AGENCY District-AGENCY District-AGENCY 
CONTRACT 23-2} CONTRACT 5-0 CONTRACT 5-2$ 
YEAR 
General District General District General District 
Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 
Return Return Return Return Return Return 
GENERAL-AGENCY Contract II 
Gs ae ga —$104 $ 75 —$179 $150 —$179 $150 
De RS ae WB 60 aS te eo on hoc 73 60 
2 letisatoieattas che BTS Nabhen atts OT eel Ravers: 27 satan eters 
Ao i easoe: te 25 Nanvesome 25-1 | yaks eee DS. Neh ereten rete 
Stare sean ieus DIAN | aneeeres a Mone DIDO Ni aca tne cn aks 2D \riecenetn talete 
OR e ect: 72 A PR ta a sere Dri oie 2%, “'|Sanetenneg rks 
Ge earns etc EOD) | nA Aon CORE ecto ieee. TO! A ilksaeere sees 
tometer Oke Tim | eacueustaverste Lala eke BWP NN br: Gg pare O 
Cnenan caco ee TOM Visor een TON sete i ceotees Oe | oer ci Siocteao 
WItackcoaaare deal BS Ria tia 8h il [esther ese LG's Ul pcre 
T Tivo tatete roc 456 TAY Vevevatereceeces ug NG cio. dn arco. TA, il ca aeeeeee are 
L2isi Aciaiers tenets EQ) |! sis arehscevetere Tim ||searemcue seen BE MW isrserin dees 
Te Ape, Wet: sea Peeters Gace TSM || Savane eet 13) | |e crete 
LA casrrsysiete rat Tiles ,|| Seotoe meet tear Tate Rte une ey Seate TE Win acetogencrerene 
LS, enero oe bags een OREO TEM G|\ohaetenoae EY Wis ctencensers 
Totals: 
Se VCalS eerie 43 135 28 Igo == Be 210 
TOMVCaTS ace 131 TRIS 116 I50 ap We 210 
TSAV.CALS ore 193 135 178 I50 118 210 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


RV CATS Amare 30 132 12 150 — 45 207 
Io years..... 93 a2 75 150 + 18 207 
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District-AGENCY 
ConTRACT 23-24 


District-AGENCY 
CONTRACT 5-0 


District-AGENCY 


Contract 5-2} 


YEAR 
General District General District General District 
Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 
Return Return Return Return Return Return 
GENERAL-AGENCY Contract I 
LS OP ood oe —$104 $ 75 — $179 $150 —$179 $150 
oN PP aCe — 28 60 Sey rank ete eee — 28 60 
Bite Mieseecane ata ee al aaNet neck, Py Il ln 9 ee ear Slee 27 |i he meres 
Bete aeons CA teat UP retes (e e eG | age anata PY 1 beer sein nice 
Se eicre ein ee: ¢ DOSY Wevern ate esis eh NG See os Zoe ON lear rarest ney C 
OF aeesek 7h aad sar errata DTA Race eee TB We erent nce 
Thee RRRGE OT Cee LORM lanieie renin, TON |p Mesccuexttess TOPM ago eee 
Set mare Ay peal eter te BGA UlIGe ee eaten TJ | radeata ig were 
Qatar Stench TOW | icra pac ROP A We sreno, area BOM A eeyesnon 
T Og Sporades DOC ane cere Tal eae yee, TiC | eer eee 
Tiere ccsone ae ALS bl ltetees custo ce CB ies Al haarnh aeeenenes ALE Wetpnces o's 
LD ees ice: Bast) £3 Olt || Mewesscsder os awe LA). Miles en hea hs Ges 30 Ml nsewaten 6 
ities babe ea BT ieee one A Fad hs aia VAAL E S ANG 
TAT RR Rtaevepesa cor BAS Mika ea eects BA ee Wears ise cant BA. lis siateraereheks 
TR ss- 5:31 2s Bom Meets cect iM la ae tan 33 lh ematawless 
Totals: 
GeViears anc — 58 £35 = as I50 183 210 
HOVVears ys. s. + 30 135 + 15 150 — 45 210 
RP GENES 4.2 oe | 214 5 199 I50 Se 1g) 210 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


SOREN E 5 coe = Oy I32 = oy 150 = Te 207 
LOM EALSs eet = fh 132 — 22 150 — 70 207 
Do Vealssras ae + 100 I32 + 982 150 ap eS 207 


years, inclusive. We would also mention, in passing, that the repeti- 
tion in the parallel columns of Tables IV and V was permitted in 
order that the results for any given combination of contracts might 
be noted with the least chance of confusion. 

Tables VI and VII.—These tables are of interest in that they 
show the result for a uniform yearly production. The amount 
assumed is $100,000, 

Consider again, with termination rates A, the same combination 
of contracts discussed in connection with Tables IV and V. It will 
be seen that during the first fifteen years, the actual cash returns 
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to the general and district agents are nearly the same, $2,077 and 
$2,063, respectively. The general agent, however, has longer to 
wait for his returns, with the result that the discounted values be- 
come $1,242 and $1,481, respectively. Since expenses at the district 
agency have not been taken into account, it is obvious that there 
is but little margin for them unless perchance the home office makes 


TABLE VI 


GENERAL AGENT’S AND District AGENT’S RETURNS WITHOUT REFERENCE 
To District-AGENCY EXPENSES 


Yearly Production of $100,000 
Termination Rates A 


DistTRIcT-AGENCY Disrrict-AGENCY District-AGENCY 
CONTRACT 23-23 CONTRACT 5-0 CONTRACT 5-23 
YEAR 

General District General District General District 

Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 

Return Return Return Return Return Return 

GENERAL-AGENCY Contract IT 
eae: —$104 | $ 75 —$179 $150 —$179 $150 
ARG ocr = OY 142 = 44) I50 —AO77 217 
Eats cetera Se Hi 142 = OB I50 —7 (04 217 
Aupae ss Used 42 142 34 150 = 8 217 
eae easy” Wik 142 63 150 —- 4 217 
On eeaelienn 99 142 gl 150 + 24 217 
ea oy Seed oh 126 142 118 150 51 217 
Sek otc 152 142 I44 I50 77 207 
Oe oon ws 176 142 168 I50 IOI 207, 
HOW os re, has es 200 142 192 I50 125 217 
El vconmaiee ot 223 142 215 150 148 217 
Oe hore eran Pe 245 142 237 150 170 217 
Tey cece ee into 266 I42 258 I50 Igt 217 
1G renee Se 286 142 278 150 211 217 
Ubr.eS 4 boo 306 142 2908 I50 231 217 
Totals 

Beyicalseeeie = 2 643 — 109 750 = 377, r,018 
LO Veatsv rn). + 751 E353 + 604 I,500 =o 2 LOS 
ES yealsoern. - 2,077 2,063 1,890 Dy PASS) 952 3,188 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


Say CALS ere == fo) 579 2 ee 682 — 360 919 
TOTVCATS: ames + 508 1,084 = 376 I, 216 == CS 1,692 
OS NKSEDES, eC 1,242 1,481 1,088 1,635 + 425 2,298 
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TABLE VI—Continued 


District-AGENCY District-AGENCY District-AGENCY 
Contract 23-24 CONTRACT 5-0 CONTRACT 5-23 
YEAR 

General District General District General District 

Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 

Return Return Return Return Return Return 

GENERAL-AGENCY Contract I 
Dosnel sie kesicke — $104 $ 75 —$179 $r50 —$179 $150 
DIN caters ter ster = 16 142 Sila I50 = Her 217 
BiNengsysqesieliaits == 510) 142 == I50 = TRS 217 
CS. Gertie casnred = WP 142 — 80 I50 = ey) Oy, 
Recaro mater = 2 142 = &t I50 = Tens} 207, 
Gaeta haces = Us 142 = Pe I50 = Co 217 
Fe eh eats ste 5 + 12 142 + 4 150 — 63 217, 
aig toe eteace pees 38 I42 30 150 <= 37 207 
OR crete eirete 62 142 54 I50 = 1e 217 
TOs ccete 86 I42 78 I50 ap ie 217 
Tot An eck syste 153 142 145 I50 78 217 
TDF rissa t tear 218 I42 210 I50 143 217 
Toe caiconpeettess 280 I42 272 I50 205 Dili 
DA Re eranaleas eke 340 142 Boe I50 205 217 
Ted ste oee ce ou teohs 398 I42 390 150 B22 217 
Totals: 

Fy SSE sc SASS 643 — 565 750 —= 833 1,018 
To years..... = Dis i353 = Nee I, 500 aD ROas ZaLOR 
TSRVEATS a eran: Fe se atiA 2,063 a Oi 2,250 = igh 3,188 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


SRY CATS mien sers = 12 579 = Be 682 = FOS 919 
TOvyears. .. =: = Ber I ,084 — 435 T2120 Our 1,692 
Dye yeatsanan ar Ags I, 481 I sOr I,635 = 10 2,298 


an expense allowance. Termination rates B make the general 
agent’s situation still less favorable. The discounted value of his 
return for the fifteen years is reduced from $1,242 to $731. 

Of course, we must not overlook the value of the general agent’s 
future renewal equity in the business which has been built up. This 
factor was discussed at length in the original paper, of which Tables 
V, VI, XVII, and XVIII are useful in our present discussion. 
Assume a renewal equity of the balance of nine renewal commissions 
of x per cent. From Table XVII we find that in nine years a uniform 
yearly production of $100,000 will build up a renewal equity having 
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a discounted value of $798 or $563, according as A or B termination 
rates are assumed. After the agency is nine years old, these figures 
represent a future return in addition to the cash that has been real- 
ized from operations. They help to ameliorate the situation, but by 
no means do they solve the problem of providing the general agent 
with an adequate income. 


TABLE VII 


GENERAL AGENT’S AND DistRIcT AGENT’S RETURNS WITHOUT REFERENCE 


to District-AGENCY EXPENSES 


Yearly Production of $100,000 


Termination Rates B 


District-AGENCY 
CONTRACT 23-23 


District-AGENCY 
CONTRACT 5-0 


District-AGENCY 
CONTRACT 5-2} 


YEAR 
General District General District General District 
Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 
Return Return Return Return Return Return 
GENERAL-AGENCY Contract II 
Parcs ooo —$104 $ 75 — $179 $150 — $170 $150 
PN res SAT = mn 135 — 40 150 ——eeTOO 210 
Beaters: ee: = 4 I35 — i090 I50 = iS) 210 
ine ag Ray Se BL 135 6 I50 — 54 210 
Se avaorote 43 135 28 150 nae 210 
One hee vse 64 135 49 150 -— at 210 
iGo OR 83 135 68 150 + 8 210 
Sharia RRS eT 100 135 85 150 25 210 
Odpreat eck 116 135 IOI I50 41 210 
MO vs Fe Ne EI 131 135 116 150 56 210 
TE yee sacs 145 135 130 150 70 210 
Te as eee 158 135 143 150 83 210 
TOR ees iif 135 156 I50 96 210 
ee ene 182 135 167 150 107 210 
LS eee ee ere 193 135 178 I50 118 210 
Totals: 
HAUS. Gooc => IS 615 = Pio} 750 — A450 990 
LOny Cars aai- ++ 419 I,290 + 209 I, 500 = 331 2,040 
TG VCAtS seers 1,268 | 1,965 983 2,250 ae te? ||) eatelojo) 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


RVCAESs ieee = yl 
TOL Cars are + 262 
TS WVCa ES aera 731 


554 
1,035 
1,411 


at PNP 


+ 81 
507 


682 
220 
1,635 


— 425 
— 346 


895 
1,643 
2220) 
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TABLE VIIl—Continued 


District-AGENCY District-AGENCY District-AGENCY 
Contract 23-2} CoNTRACT 5-0 ContTRACT 5-2} 
YEAR 

General District General District General District 

Agent’s Agent’s Agent’s Agent’s Agent’s Agent’s 

Return Return Return Return Return Return 

GENERAL-AGENCy Contract I 
Dae gee Ne tole — $104 $ 75 — $179 $150 —$179 $150 
Dp sheeente = 12H) 135 = yy I50 = Hoy 210 
Cent nied Ota = 1s 135 020 I50 == sie) 210 
Ace apeNanegeWare: = Bo 135 0S I50 = jh 210 
ior ates nee = &8 135 = HB I50 = 1Be 210 
OSGi rere yctareces = By 135 — + 52 150 — 112 210 
Vis Manton Coe — 18 135 — 33 I50 — 93 210 
CON caicerepent aoe = 135 — 16 I50 — 46 210 
OeWreliesdier viens ae is 135 ° I50 = Ge 210 
TO sete ic oes pe se 30 I35 =- 15 150 — 45 210 
TE Reais eerehe <i oath 71 135 56 I50 — Al 210 
E23 Pee o IIo Tei 95 150 ap BS 210 
TOS verses I47 135 T32 150 HP 210 
LUN AOA Cer iae 181 135 166 150 106 210 
Tibi lone cate © 214 135 199 I50 139 210 
Totals 

 widsehets 6a dll AUG) 615 = Oita) 750 = yz 990 
OMVEALS yee |= OO I, 290 == 700 1,500 —1I,240 2,040 
DeaVealcnenenys + 233 1,965 — 52 2,250 = torr |) Sacre 


Amounts for Given Number of Years Discounted to First Year at 5 Per Cent per Annum: 


SES 55 ox = Ano) 554 =) 37/0) 682 = fee 895 
TORY CALSe rte — 456 T,035 = (sy 20 —1,064 1,643 
MS WRENS socal] = OH 1,411 — 285 1,635 — 879 2,220 


We have been considering the results under district-agency 
contract (23-23). Of the three district-agency contracts this is the 
most favorable to the general agent. Transferring our attention to 
contract (5-23), we find the results under termination rates A in 
the two right-hand columns of Table VI. From the general agent’s 
point of view they bear a silent testimony to the unprofitable 
character of the business. There is very little in it for him for the 
first fifteen years. If the tables had been carried further, more profit 
would be shown in the years after the fifteenth. However, fifteen 
years is a rather long time to wait, and a general agent might 
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reasonably hesitate to enter into an arrangement where the returns 
were so long delayed. And his hesitation might be increased should 
he investigate the effect upon his return of a heavier lapse rate. The 
next to the last column on the right-hand side of Table VII is not 
very encouraging. Finally, let us repeat again that no provision has 
been made for the expenses at the district-agency office. 

What is the answer? In some instances “no district-agency 
development.” In other instances where there is a greater margin 
for the general agent, either from company expense allowance or 
from an additional overriding commission, district-agency develop- 
ment is being carried on successfully. 1, for example, each $100,000 
of new business could bring to the’ general agent an expense allow- 
ance of say $300, the figures in the general agent’s column of Tables 
VI and VII would yield an amount from which he could provide a 
reasonable sum for district-agency expenses and at the same time 
have a margin of profit that would make the business worth while. 

Of the three district-agency contracts, much may be said in 
favor of (23-23). It is well that the district agent should have an 
interest in the conservation of the business for whose production 
he is responsible. Contract (23-23) gives him that interest by basing 
a part of his compensation upon the premiums paid for the second 
policy year. Contract (5-23) does the same thing to a relatively 
lesser degree. However, it leaves so little for the general agent that 
it is hard, in the absence of special circumstances, to see how it can 
be recommended. 

Personal business and unearned renewals.—District agents al- 
most invariably write personal business and thereby augment their 
earnings. It is also frequently so arranged that they retain for 
themselves any renewal commissions which their subagents may 
fail to earn. They may have a rule that the subagents must produce 
$100,000 in a year to become entitled to nine renewal commissions. 
The number of renewals may then be graded down so that no 
renewals at all are paid unless the subagent produces $25,000 or 
more. In rural districts it frequently happens that the district agent 
obtains a considerable volume of business with limited renewals or 
no renewals at all. In determining the added income from unearned 
renewals and from personal business, the tables on pages 313 and 
315 of the original paper’ may be employed. 


t Loc. cit. 
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Illustrative example.—It will perhaps help in the consideration 
of our subject if we investigate the results under an assumed 
district-agency program commencing with a production of $300,000 
in the first year and increasing to $750,000 in the fifth year. The 
details of the personal business of the district agent, and of the 
business of the subagents, with the number of renewals, are given 
in Table VIII. 

The net returns, still leaving out of account expenses at the 
district agency, have been computed for the three district agents’ 
contracts, in conjunction with general agent’s contract I]; and are 
set forth in Tables [X, X, and XI. Each table contains two sections 
—the first one involving termination rates A and the second one 


TABLE VIII 


ILLUSTRATIVE DistricTt-AGENCY PROGRAM 


SUBAGENTS’ PRODUCTION 
PERSONAL 
ToTaL BUSINESS OF : 
YEAR Daonugaweny || IDhSimen Number of Renewals of 5 Per Cent 
AGENT 
9 5 ° 
Treeline eyeteyeanierersls.s. + $300,000 | $100,000 | $100,000 | $ 50,000 | $ 50,000 
CO ae se, SCAR RAR, Sakae 425,000 125,000 I50,000 75,000 75,000 
CEs Crore kOe 550,000 I50,000 200,000 100 , 000 100 , 000 
Ae rae yeeea eee 650,000 I50,000 250,000 I25 ,000 125,000 
5 and thereafter...]| 750,000 150,000 | 300,000 | 150,000 | 150,000 


termination rates B. These tables have heen made up from Tables 
IV and V of this paper and from Tables XIX and XX of the 
original paper above referred to. The figures corresponding to each 
year’s production of a given class of business were entered in parallel 
columns with the figures for the first policy year placed in the proper 
line representing the agency year. The figures for each agency year 
were then obtained by horizontal addition. 

Table IX.—This table involves the district agents’ contract, 
which is the most favorable from the point of view of the general 
agent. And yet it is evident that the general agent’s return is 
meager—under termination rates A, $12,516, and under termination 
rates B, $7,58r1, for the entire fifteen-year period. At the end of the 
period there will still remain the general agents’ renewal equity in 
the business then on the books, Assuming, as before, an equity of 
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the balance of nine renewal commissions of 1 per cent, it will 
amount to a figure ranging from $5,985 to $4,223, depending upon 
the termination rates. 

The district agent’s return arises from three sources—overriding 
commissions, unearned renewals from subagents’ business, and 
commissions on personal business. Each year in the given program 
the commissions from personal business exceeds the sum of the 
overriding commissions and unearned renewals. As stated at the 
outset, the primary producer receives the lion’s share of the com- 
missions paid by the company. A substantial income from organi- 
zation profits can only be realized from a relatively large volume of 
business. 


TABLE Ix 


GENERAL AGENT’S AND District AGENT’S RETURNS FROM A 
PROGRAM OF INCREASING PRODUCTION 


General-Agency Contract II District-Agency Contract 23-24 


District AGENT’S RETURNS 


GENERAL 
YEAR AGENT’S 
NET Overriding Unearned Personal Total 
RETURN Commission | Renewals Business ota 
Termination Rates A 

De Ave eats ie reteraccers —$ 312 pe elo cutee $1, 200 $1,425 
Dey, Nolte ts clare rahoes eT OO) 520 $ 67 1,634 2.22% 
Qalreceeincrt ties = UA 697 164 2,004 2,955 
Avecters bys Ui weed ae 8 856 289 2,278 3,423 
tls e nts e cyeelle ohare 154 998 441 DAs? 3,891 
Oe Geet Peis cerareegs 428 1,065 617 DLoy 4,299 
Wiig. Aeon re thei, o 645 1,065 837 2,770 4,678 
Se Ads a hitehataseeants 852 1,065 I,072 2,927 5,004 
Obes tat ener one 1,048 1,065 1,323 3,073 5,401 
TO nee eee cre ee resi 1,065 I,590 Be oi) 5,867 
HiLicrvbeoe chelerouete seers 1,419 1,065 1,784 3,259 6,108 
LP Maren Amaretto oe 1,594 1,005 1,924 3,282 On27a 
EZ Ate edacra othe ree I,762 1,005 2,018 3,282 6,365 
TA teres goose cvereere 1,922 1,005 2,064 3,282 6,411 
DG arch cacleces h ncanetstohets 2,079 1,005 2,064 3,282 6,411 
Totals: 

Db VOatSwerces seee Sat Ali 3,296 961 9,658 13,915 
TO VeATS ae ysl TAO 8,621 6,400 24,263 39, 284 


TGV CATS eee Cure 12,516 13,946 16,254 40,6050 70,850 
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TABLE IX—Continued 


District AGENT’s RETURNS 


GENERAL 
YEAR AGENT’S 
NET Overriding Unearned Personal 
RETURN Commission | Renewals Business Total 
Termination Rates B 

Db erates sist teserse © = Shae D225 S| | ecmraciins $1, 200 $1,425 
Oe Patra ahenttr ers iene = ADB 409 $ 60 1,619 2,178 
(Qutre Goxaeetonekateher teks = aie 668 143 2,054 2,865 
Da See ae = 84 818 245 2,203 3,266 
iD Reereerne eateeiee + 16 953 307 2,338 3,658 
Ooaresetnat i ereet a ctcraxs 239 I,013 507 2,460 3,980 
MY iatemarene are sean aveneaceae 401 1,013 669 Din f]o2 4,254 
Sich ieee eines 550 1,013 835 2,676 4,524 
Oetetkorsrvsrstais see ae 686 I,013 I, 006 Te 4,792 
LO sarit ie ores stoner ere 813 1,013 I,183 2,863 5,059 
DDiroehete cas tscie acolo sie 930 1,013 I, 313 2,893 5,219 
D2 devesenve obra cin: I,039 1,013 I,405 2,907 55325 
D2 toote ae Cae ote ake Tes 2 I,O13 1,465 2,907 5,385 
DA etx. ance str T2317) TOL 1,403 2,907 BAls 
Tes BARS eager 1,328 I,013 I,493 2,907 55413 

Totals: 

Si NASM ES ac oad cc = ofey! 3,163 815 9,414 13,392 
OMVCATS a secsverety -++ 1,905 8,228 5,015 22,758 36,001 
TG RViCATS sees tetsise 7,581 13,203 12,184 37,279 62,756 


The district agent’s returns from the unearned renewals under 
the given program are quite substantial, rising to $2,064 a year with 
termination rates A and $1,493 with rates B. As stated in the origi- 
nal paper, these unearned renewals create a real problem in agency 
development. If the district agent retains them, he is under the 
constant temptation to limit his development to smaller men who 
will not write a sufficient volume to qualify for the maximum num- 
ber of renewals. If the general agent retains them, there is likely 
to be continual pressure from the district agent looking toward a 
reduction in the amount that a subagent must produce to qualify 
for a given number of renewals. Where the district agent does not 
receive the unearned renewals, his organization profits are limited 
to the overriding commissions. In that event he is sure to be in 
favor of anything that will build up his production without costing 
him anything. The experience of companies which have satisfacto- 
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rily solved this problem would be illuminating. We wonder if any 
of them have experimented with a fifty-fifty subdivision of the 
unearned renewals between the general and district agents? Or 
whether in any instances the companies themselves have retained 
the unearned renewals? 

The overriding profit to the district agent rises in the sixth year 
to a constant return of $1,065 under termination rates A and to 
$1,013 under rates B. His stake in the conservation of the business 
is, therefore, none too large. His total for the fifteen-year period is 
$13,946 or $13,293, according as termination rates A or B prevail. 
Under rates A the district and general agents’ returns for the fifteen- 
year period do not differ greatly. Under rates B the same cannot be 
said. The general agent suffers severely from the heavy termination 
rates—simply another illustration of the truth of the statement that 
a general agent’s salvation is peculiarly linked up with the conserva- 
tion of his business. 

Concentrating attention for a moment upon the two columns 
showing the net return to the general agent and the overriding com- 
mission of the district agent, we may again ask the question, ““Who 
should bear the expenses of the district agency?” If, after the pro- 
duction of $750,000 had been attained, these expenses should run 
in the neighborhood of $200 per month, it is evident that the re- 
turns of the general and district agents taken together would not 
be large enough to pay them and have anything worth while left 
over. As stated before, some other source of revenue must be avail- 
able. 

Table X is quite similar to Table IX, but it is slightly more 
favorable to the district agent and consequently less favorable to 
the general agent. So far as overriding profits are concerned, the 
district agent under the contract here assumed has no interest after 
premiums for the first policy year have been paid. Although the 
difference in his return under rates A and B may not be great, it 
is our belief that the contract which gives the district agent an 
interest in the second year’s premiums is a sound one. It tends to 
discourage business which is obviously of poor quality. 

Table XI presents a situation still less favorable from the view- 
point of the general agent. His net return for the fifteen-year 
period under termination rates B is actually non-existent. District 
agent’s contract (5-23) can be used only if the general agent has 
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a substantial margin from some other source. Even then it is 
doubtful whether he should be expected to pay any of the district- 
agency expenses. 

Further conclusions from the foregoing illustrative example will 
be left for the reader to draw for himself. Only in the light of the 
actual circumstances surrounding any given case can a definite 
decision be arrived at. Any additional margin as an expense allow- 
ance from the home office or an additional overriding commission 
will have a distinct bearing upon what the general agent can afford 
to do. Likewise, the disposition of the unearned renewals of sub- 
agents is a factor to be taken into account. Any arrangement 
whereby the discounted value of the general agent’s net return for 


TABLE X 


GENERAL AGENT’S AND District AGENT’S RETURNS FROM A 
PROGRAM OF INCREASING PRODUCTION 


General-Agency Contract IT District-Agency Contract 5—o 


District AGENT’S RETURNS 


GENERAL 
YEAR AGENT’S 
NET Overriding Unearned Personal | Total 
RETURN Commission | Renewals Business 
Termination Rates A 

Digest stews oe —$ 537 peed S Orn |aeetaerersrerars $1, 200 $1,650 

Darn ea Neher eh ott aueshte oes = Bu 638 $. 67 T,634 2,339 

Bs ehevahtic sauiierele ss = Ban 825 104 2,004 3,083 

AMe gd Pisth eerete te sis = fn 975 289 2,278 3,542 

fe ciaP aa ov oa oetattec oh ec ciere aie 27 I,125 441 2,452 4,018 

ORs aie BE erste 268 TEAS 617 2,617 4,359 

Wea Neco ous Ws Shee 585 Eac25 837 Bn KS 4,738 

Smartt eee 792 Ts Love 2,927 5,124 

Ose cs detuavseseys 66 988 1,025 es28 3,073 Sy52n 

TO cust c-omsyemniers seat 7 Th AS I,590 Byiw, 5,927 
DD ere sys ears ciie snaps I,359 Te HAS 1,784 3,259 6,168 
DD ae tenerorore siavarey se 1,534 ela 5 1,924 3,282 6,331 
TF Seats ay doers eats I, 702 Tee 2,018 3,282 6,425 
TA Me arte atcretage sacs 1,862 1,025 2,004 3262 6,471 
TG te Serscee ray ors Gis 2,019 IP AAS 2,064 3,282 6,471 

Totals 
BV CATS bie aideate cnn — 1,157 4,013 961 9,658 14,632 
TOV CATS era ciexets bk: + 2,723 9,638 6,400 24,203 40, 301 


TRV CALS amiemelrr as II,199 r5 5205 16,254 40,650 72,107 
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TABLE X—Continued 


District AGENT’S RETURNS 


GENERAL 
YEAR AGENT’S 
NET Overriding Unearned Personal Total 
RETURN Commission | Renewals Business 
Termination Rates B 

Nereis sicbrciestlere —$ 537 PUeAS OD | sae arcras $1, 200 $1,650 

Deca ae Oe — 362 638 $ 60 1,619 pe ewilj/ 
Bieter ayes Yarns aoe eats — 338 825 143 2,054 3,022 
AS Pa iia eae — 241 975 245 Dye oye 3,423 

Beene teers — 156 it Laie 367 2,338 3,830 

Ov miecar haere tere + 127 Eyles 507 2,460 4,092 

Wears ateaeiausket or she%eho 289 aeZ.5 669 Dee. 4,306 

O: Bis ees ae 438 ens 835 2,676 4,636 
Oasis cea cere 574 ys 1,006 A ifahy 4,904. 
WO Macorid chevestavsaa nee 701 1,125 1,183 2,863 Sle 
DU oe yest sverahere tates 818 1,125 iy ier 2,893 ceaet 
TD. es sisiaratorsvaevelteieis 927 1 AS 1,405 2,907 5,437 
TS gaisaie siatetale ns aseiers I,030 I,125 1,465 2,907 5,497 
| ae ae arsc Oe TE25 Tacos 1,493 2,907 Sas 25) 
D5 Gee eee 1,216 Tie 1,493 2,907 525 

Totals 

BY CAS “racer ct tool nn O34. 4,013 815 9,414 14,242 
TON CATS severe eey + A495 9,638 5,015 22,758 37,411 


TiS; VATS ayers «eho 5,611 15,263 12,184 37,279 64,726 


the fifteen-year period would he less than $2.00 per thousand would 
probably be unacceptable. 

Supervisors.—Related to the subject of district agents is the 
subject of supervisors who may be employed at the main office to 
stimulate the production of the agency force and in general to build 
up and maintain the agency organization. Sometimes the com- 
pensation is a flat salary; sometimes an overriding commission on 
the business of sub-agents for whom the supervisor is responsible; 
and sometimes part salary and part commission. Whatever the 
system of compensation, how much can the general agent afford to 
pay for the supervising work, taking into account not only the direct 
compensation of the supervisor but also possible traveling expenses 
if he is supposed to cover an extensive territory? 

The supervisor will probably be entitled to soliciting agents’ 
commissions on the personal business he may produce. The salary 
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or overriding commission above mentioned will be in addition. 
Tables IV and V referring to a single year’s production of $100,000 
are helpful at this juncture. To determine the margin out of which 
the general agent may compensate the district agent, the figures in 
the general and district agents’ columns under any one of the 
district agent’s contracts should be added together. For example, 
under general agents’ contract II and termination rates A (Table 
IV), the general agent’s margin in the first year is —$29, ie., 
—$104+$75; in the second year it is $149; in the third year, $33; 
and so on. For the fifteen-year period it is $448, having a discounted 
value of $348 ($209+$139), or $3.48 per thousand. 

If the supervisor should be responsible for the production of 


TABLE XI 


GENERAL AGENT’S AND District AGENT’S RETURNS FROM A 
PROGRAM OF INCREASING PRODUCTION 


General-Agency Contract II District-Agency Contract 5-24 


District AGENT’S RETURNS 


GENERAL 
YEAR AGENT’S 
NET Overriding Unearned Personal Total 
RETURN Commission | Renewals Business 
im Termination Rates A 
Tee iS Aah, Street —$ 537 SiaeerAlS Oui | eee comes $1, 200 $1,650 
DAG uln eae eet = uly 839 $ 67 1,634 2,540 
eet DIR AOD OO = SM rae sce) 164 2,094 3,368 
Ah ie cosseusiraaue nisi ions = Io 1,344 289 2,278 3,Q11 
i veareutrcss el atewrade a) ake, = AKO) T,561 441 2,452 4,454 
Gast Reedecta ners i 35 1,628 617 2,617 4,862 
T aporarsce onayete oe ae Bes aF 82 1,628 837 2,770 5,241 
Sere rccetece tora 280 1,628 EiC72 2,927 5,027 
(rots Carers Came 485 1,628 Ts 28 3,073 6,024 
Le Oremisy sioretacverore tte 674. 1,628 T,590 By 2L2 6,430 
Tele Megson cuss veonerioe ac 856 1,628 1,784 3,259 6,671 
Te 2iea ts hy rare oicinserereiene I,031 1,628 1,924 3,282 6,834 
ea Severe ae ere wicks I,199 1,628 2,018 3,282 6,928 
LA tat of eken Vecsey: 1,359 1,628 2,004 3,282 6,974 
DAs iae) oye osyinte cletess 3% I,516 1,628 2,064 Broz 6,974 
Totals: 
NY CALS = calnieucrsysieys — 2,478 5304 961 9,658 15,923 
OM CATS tecynieiricaneys — 1,088 13,444 6,400 24,203 44,107 
D5 VECALS as sieuris + 2s + 4,878 21,584 16,254 40,050 78,488 
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“TABLE XI—Continued 


Districr AGENT’S RETURNS 


GENERAL 
YEAR AGENT’S 
Net Overriding Unearned Personal Total 
RETURN Commission | Renewals Business 
Termination Rates B 

Tou Mis oon —$ 537 GasdcOu  |pemeewactc es $1, 200 $1,650 
Bera arkctn eo PCIE Sa 818 $ 60 1,619 2,497 
CRO OOO ESOS 1,080 143 2,054 neh 
Bee Saree aes ATTEN = as 1,305 245 2,203 ely he 
Hinrasletch Greens — 546 his 307 2,338 4,220 
ON neysrercie ote ctste atts — 1323 Liss 507 2,460 4,542 
Tia os te eke see = “LOI 1575 669 Dil 4,816 
SEARO tee Ay — 12 i pst ps 835 2,676 5,086 
Oars casters rere oes = 224 1,575 1,006 2) igi 5,354 
TON reer (ricer tess 251 1,575 I,183 2,863 5,621 
DE We ptoiny sists ress stohetees 368 B55 1313 2,893 5,731 
TQis, dice ae lea 477 1575 I, 405 2,907 5,987 
TGs dsb are sears arenes 580 LA SihS 1,405 2,907 5,947 
TA rea reeiascr ke aceon 675 1,575 1,493 2,907 5,975 
LOCA Oca ce 766 1,575 I, 493 2,907 5,975 
Totals: 
RAV. CATS ete aie aus = Davies) 5,168 815 9,414 15,307 
TOV EALS ere are = PON 13,043 5,015 NP Tse) 40,816 


TS eVCAtS cere cae = 44 20,918 12,184 37,279 70,381 


$500,000 during a given year, the present value of the general 
agent’s net return on the business during its first fifteen years 
would be $1,740 (assuming that the subagent receives nine renewal 
commissions of 5 per cent). If the home office should base its 
expense allowance on production, there would be an additional 
margin. If the allowance were $3.00 per thousand or $1,500 for the 
$500,000 produced, the margin would be increased to $3,240. Out 
of this margin the general agent would have to pay the supervisor 
and any attendant expenses. He should, of course, leave something 
for himself. Unfortunately, this “something for himself’? may 
dwindle if the termination rate is unsatisfactory. From Table V 
we find that the $1,740 above referred to in connection with rates 
A is reduced to $1,305 (five times the sum of $129 and $132), making 
the total, with a $1,500 expense allowance, $2,805 instead of $3,240. 

The value of a supervisor cannot always be estimated from 
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the results of a single year. The most important part of his work 
is the securing of new agents. If he obtains a man who later pro- 
duces a substantial volume of business year after year, the general 
agent enjoys a continuing profit that cannot be measured in terms 
of the supervisor’s work during any given year. It is obviously 
difficult to estimate in advance the value of this part of the super- 
visor’s services, since the future production of new men is an un- 
known quantity. 

It was suggested in the paper ‘‘Returns under A gency Contracts” 

that perhaps it would be reasonable to strive toward a basis which 
would yield returns to the general agent having a discounted value 
in the year of issue of $5 per thousand of new business. On this 
basis the man who produced regularly $300,000 a year would be 
worth $1,500 a year to the general agent. By some such estimate 
as this the general agent may be helped in his task of finding a 
proper basis upon which to compensate the supervisor for that 
part of his work which cannot be measured in terms of immediate 
production. 

In training new men it is sometimes arranged that the super- 
visor shali share in the commission on the business produced by 
the joint canvass of the supervisor and the new man. There is much 
to be said for the justice of this arrangement. Any man entering 
a new profession may reasonably be expected to contribute some- 
thing toward the cost of his education in the new line of endeavor. 
By sharing the commission where he has called upon the supervisor 
to accompany him to the prospect, he makes the contribution while 
earning something additional for himself. 

Tf the system is presented to the new man in the proper light, 
he will see the justice of it. Naturally he will strive to attain a 
proficiency that will make it unnecessary to request the supervisor 
to accompany him on his canvass, The plan of furnishing a super- 
visor without any contribution on the part of the new man may 
easily lead to abuse. The new man is tempted to remain a “leaner” 
and to defer the day when he will go out “‘on his own.” This sharing ” 
of commissions may help solve the problem of compensation of the 
supervisor. On a fifty-fifty subdivision of first and renewal commis- 
sions, it may mean to the supervisor the equivalent of from $8.00 
to $10.00 per thousand of new business thus produced, taking into 
account the discounted value of the renewals. 
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The employment of supervisors to increase and organize the 
business of an agency is highly desirable if done intelligently. 
General agents quite frequently get the idea that the way to build 
an agency is to offer new men liberal advance accounts. Almost 
invariably this course will involve losses. It is much better to 
reduce or eliminate the advances and build up an organization that 
will greatly increase the probability of success of every new man 
who joins the agency force. Training men to be successful life 
insurance salesmen is a constructive thing to do. Making advances 
without adequate provision for training the new man is unsound 
from every angle. He simply goes into debt at a time when his 
income is at a minimum. He is likely to become discouraged and 
to quit before he has attained anything worth while. He has harmed 
himself, harmed the life insurance business in the eyes of the public, 
and harmed the agency with which he was connected. 

It is clear, of course, that the general agent should consider the 
employment of a supervisor only if the step will increase the produc- 
tion of the agency. Instances have been known where the super- 
visor was employed in order that the general agent might take 
things easy and become, in a sense, an absentee landlord looking to 
his agency for profits, with but little work on his part. General 
agencies are profitable only if they are properly handled by the 
general agent. Supervisors should not be employed until the 
organizing work has become so extensive that the general agent 
cannot do it alone. 

Concluston.—The subject with which we have been dealing 
has been made relatively simple by holding to a minimum, the 
variations in the basic assumptions. In many agencies the average 
premium will be different from $30, the average policy will be 
different from $3,500, and the average expenses per policy will be 
different from $6.25 and $1.25. It is believed, however, that the 
conditions actually assumed will, in their composite results, produce 
figures that are applicable in a considerable number of existing 
agencies. Where the basic conditions are different the results 
corresponding thereto may be readily obtained through the co- 
operation of the agency and actuarial departments. 

The analysis presented in the paper has indicated the difficulty 
of establishing profitable district agencies without some additional 
margin beyond the basic overriding commissions underlying the 


cs 
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tables. Without such additional margin, in the nature of an in- 
creased overriding commission or an expense allowance from the 
home office, district-agency development is not likely to proceed 
vigorously—perhaps will not be undertaken at all. 

Adequate organization is highly desirable in territory of con- 
siderable area. It is obviously in the interest of economy to have 
the premium collections and the other work of a general agency 
centralized in a relatively large office where the work can be 
standardized and well supervised. Small general agencies throw too 
great a burden of expense upon all concerned. Then again, adequate 
agency development provides an organization from which promo- 
tions to general agencies may be made. How many have been the 
errors committed by companies in appointing to general-agency 
positions men whose sole qualifications were a pleasing personality 
and a record of substantial personal production! The day of the 
small, one-man general agency is passing. It will be forced into the 
discard by economic pressure. Organization is what is needed—a 
reasonably large territory covered by soliciting agents, with the 
business handled through a central office large enough to be run 
economically. It is for this reason that the subject of district- 
agency development and the maintenance of agency organization 
through the use of supervisors is important. 
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DISCUSSION OF PAPERS READ BUT 
NOT DISCUSSED AT PREVIOUS 
MEETING 


ON LIDSTONE’S DEMONSTRATION OF THE OSCULA- 
TORY INTERPOLATION FORMULA 


BY J. F. REILLY 


MR. E. G. FASSEL: 


Professor Reilly’s valuable paper is a sequel to his paper on 
“Osculatory Interpolation” presented to the Institute in June, 
1924. His former paper dealt with the original osculatory interpola- 
tion formula which was given by Dr. Sprague at a meeting of the 
Institute of Actuaries in England in 1880, and was restated by Mr. 
King in his paper before the same body in 1908. Dr. Reilly gave a 
general expression for all osculatory curves that result from the 
conditions proposed by Dr. Sprague if Dr. Sprague’s method of 
analysis is employed. The paper now before us refers to an alterna- 
tive proof that was given for Dr. Sprague’s formula by Mr. Lidstone 
at the time that Mr. King presented his paper, Mr. Lidstone’s 
method being to employ a different form of mathematical analysis 
than that used by Dr. Sprague. Dr. Reilly has made the interesting 
discovery of a fact that has probably not heretofore been suspected 
which is that Mr. Lidstone’s method gives the same results as 
Dr. Sprague’s method only in certain cases, and that in the cases 
where there is a difference the advantage probably lies with the 
method of Dr. Sprague. 

A great deal of light will be had on these two papers of Dr. 
Reilly on consulting the original papers in the Journal of the 
Institute. Before reading Dr. Reilly’s paper of a year ago it will be 
wise to study J. I. A., XLII, 238-46, in which Mr. King explains the 
conditions proposed by Dr. Sprague for osculatory interpolation 
and shows the details of Dr. Sprague’s method of making the mathe- 
matical analysis. In similar fashion before reading the present 
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paper of Dr. Reilly it will be wise to study ibid., pages 394-97, in 
which Mr. Lidstone makes a very clear statement of his method 
of analysis to produce curves complying with the conditions 
proposed by Dr. Sprague. 

Osculatory interpolation has to do with a series of given values 
corresponding with successive values of a variable. Thus we may 
be given the rate of mortality at quinquennial ages q1;, goo, 2s, 

» + +) Qroo, and undertake to find the rates of mortality for the 
intervening ages. If we doubt the accuracy of the given values, we 
have no help from osculatory interpolation because this method 
assumes the given values to be absolutely correct. If we knew the 
mathematical law connecting the given values, there would be no 
question of osculatory interpolation. In that case we would trace 
the curve represented by the known law and thereby obtain correct 
values for the intervening ages. Osculatory interpolation assumes 
both that the given values are accurate and that we do not know 
the law that connects them. In such a case the most obvious 
supposition is that the correct value at a particular age will be 
determined chiefly by several given values on either side. Oscula- 
tory interpolation puts this assumption into definite form by stipu-- 
lating the number of values on either side of the required age that 
shall be regarded as determining the result, and an endless variety 
of osculatory curves is produced by altering the stipulated condi- 
tions. Dr. Sprague’s original formula assumes that the value at 
any age in a particular interval is completely determined by the 
three given values immediately preceding and the three immediately 
following. When we come to the next interval we again use six con- 
secutive given values, dropping one of those used before and substi- 
tuting a new one. The osculatory interpolation formula therefore 
proceeds by stages, the working constants being different from 
interval to interval. Within each interval the curve will be perfectly 
smooth. But as the end of an interval is reached and it is necessary 
to change constants in order to proceed with the next interval, 
there will be loss of continuity if precautions are not taken. Oscu- 
latory interpolation formulas are so constructed as to maintain a 
given order of continuity at the junction points, in spite of the 
change that takes place in the constants, and it is from this property 
that they derive their name. 

Suppose we undertake to interpolate g3:, 32, q33, and qj4. Dr. 
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Sprague’s original formula assumes that these values are deter- 
mined by the values given for g20, Yes, aNd G30, on the one side, and 
for dys Y4o) ANA qys, On the other. If we were to pass a curve through 
the first five of these six values of gz by ordinary finite difference 
interpolation methods and call this ordinary curve uz, we would be 
able to read off certain values for qj, g32, etc. On the other hand, if 
we were to make the second five of these six values of g, the basis 
of another ordinary interpolation curve which we may call v,, we 
would again be able to read off values for qr, g32, etc., but ih general 
these values would not be the same as those obtained before. In 
the case of g;. we would favor the value from the uw, curve, but in 
the case of g,, we would consider that the curve v, was more reliable 
because at this end of the interval the curve vz is more centrally 
located than the other. 

It is the essence of Dr. Sprague’s method that the partial curve 
Uz is accepted as absolutely determining the osculatory curve at 
age thirty. As soon as we have entered the interval from age thirty 
to age thirty-five, however, his curve is determined partly by uw, 
and partly by vz, and when age thirty-five is reached the osculatory 
curve is determined by v, alone. What Dr. Sprague has done is to 
form an osculatory curve which at age thirty will have the same 
actual value, the same first derivative, and the same second deriva- 
tive as the curve u,, and at age thirty-five his curve has the corre- 
sponding relation to the curve vy. By tying the osculatory curve 
up to wu, at the beginning of the interval and to v, at the end, it 
should not be possible for it to get very far away from either u, or 
v, Within the interval. It can be proved that Dr. Sprague’s original 
osculatory curve will lie somewhere between uw, and v, throughout 
the interval, so that his osculatory curve constitutes a blend of the 
two ordinary curves. 

Having settled how the first and second derivatives are to be 
determined, Dr. Sprague introduced a mathematical analysis that 
consisted in setting down enough equations to determine as many 
constants as must be assumed in order to meet his requirements. 
The result is a formula of the smallest degree that will satisfy the 
conditions. In extending Dr. Sprague’s method in general form 
Dr. Reilly has in like fashion found in each case the equation of the 
lowest degree that will satisfy the requirements. 

Mr. Lidstone’s method accepts the conditions proposed by Dr. 
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Sprague but he differs from Dr. Sprague in the method of his analysis. 
He works by differential equations, making an assumption as to 
the mathematical form of the curve and then proceeding to deter- 
mine constants that will give a curve of the form assumed by him. 
What Dr. Reilly has done is to show that in certain cases Mr. 
Lidstone’s method of analysis produces curves of higher order than 
is necessary, and that as a result his method does not always give 
a unique curve but rather one of a great many curves, any of which 
would satisfy the conditions. Mr. Lidstone’s is a very clear and 
direct method of deducing Dr. Sprague’s original formula, and he 
derives the same result as by Dr. Sprague’s method in the two cases 
treated in his paper. As before stated, the work now done by Dr. 
Reilly is conspicuous for proving that if Lidstone had gone further 
his method would have shown disagreement with that of Dr. 
Sprague. 

Inv 2A (SA, X XE, 190-01, and K:AL_A., XII, 22-25, Mr. 
Henderson brings forward a method of osculatory interpolation in 
which the degree of the curve does not need to be so great as in Dr. 
Sprague’s method although the same order of continuity is main- 
tained at the pivotal points. Mr. Henderson dispenses with the 
partial curves u, and v, and proceeds directly to the final osculatory 
curve. He gives a general expression for a curve that could be used 
in the interval thirty to thirty-five, and finds the values of its first 
and second derivatives at the beginning and the end of the interval. 
Thus we arrive at an expression for the first and second derivatives 
at age thirty-five based on the given values that are used for the 
calculations in the interval immediately preceding. The next step 
is to obtain expressions for the same derivatives based on the given 
values used for the calculations in the interval immediately follow- 
ing. We thus have two values for the first and second derivatives 
at age thirty-five corresponding to the two sets of constants. It 
remains only to equate the two values for each derivative to find 
what the form of the osculatory curve must be. The result is a 
curve that passes through each of the given values and guarantees 
against breaks at these pivotal points. This is because the first and 
second derivatives as the curve approaches the end of an interval 
merge into the corresponding derivatives as the curve starts out in 
the next interval because of the equality established at the point 


of junction. 
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Referring again to the curves u; and v,, we are in a position to 
compare Dr. Sprague’s method with that proposed by Mr. Hender- 
son. It is a property of these two curves “, and v, in ordinary cases 
that they cross each other only when passing through the given piv- 
otal values at the ends of the intervals; throughout one interval one 
curve will always be below the other, and throughout the next inter- 
val it will always be above. The curves w, and v, therefore outline a 
series of crescents, the horns of each crescent being two consecutive 
given values. If #, forms the lower edge of one crescent, then the 
lower edge of the next crescent will be formed by 2. Dr. Sprague’s 
curve at age thirty coincides with u,. If vu; forms the lower edge of 
the crescent from thirty to thirty-five, then when advancing from 
age thirty Dr. Sprague’s curve osculates the lower age of the cres- 
cent but when arriving at age thirty-five the curve comes in along 
the upper edge of the crescent and we know that in the meanwhile 
the curve has been on the crescent because it is known to have 
occupied a position somewhere between the upper and lower 
edges. Mr. Henderson’s curve does not make reference to the 
crescent outlined by the partial curves wu, and v,. All we know is 
that his curve passes through the given points and is continuous 
at those points, but whether in the interval his curve lies on the 
crescent between u, and v, or whether it lies outside these partial 
curves is not known. From the principles of finite differences we 
are led to expect in the case of ordinary curves that the best inter- 
polated values will lie somewhere on the crescent between #, and vy. 
Dr. Sprague insures this result by forcing his curve to coincide with 
the lower edge of the crescent at one horn and with the upper edge 
at the other. 

These considerations suggest an improvement which may be 
worth investigating. Suppose, for illustration, that in the interval 
thirty to thirty-five the curve uw, forms the lower edge of the crescent, 
v, being the upper edge. Then as we proceed to the next interval 
thirty-five to forty in the ordinary case we have the same 2, and 
a new partial curve w, outlining the next crescent with v, now 
appearing as the lower edge. We see here that when Dr. Sprague’s 
conditions stipulate that the osculatory curve shall agree with wu; 
it is forced to enter the first crescent along the lower edge, and in 
changing to v,; at the end of the interval it is forced to enter the 
next crescent also along the lower edge. It would seem that the 
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osculatory curve has therefore been given an artificial downward 
bend at the successive pivotal points. This would produce undulat- 
ing first differences which, as a matter of fact, is a feature of the 
left-hand table at the bottom of page 283 of J.J.A., XXII (the 
same as the right-hand table at the bottom of page 38r of ibid., 
XLII). We would rather have the curve leave age thirty on an 
intermediate (but not generally midway) course between uw, and 
vz and similarly leave age thirty-five intermediately between vz and 
w,. It is suggested that Dr. Sprague’s conditions may be susceptible 
to improvement by fixing the first and second derivatives for the 
pivotal points at values slightly differing from instead of exactly 
equal to those of the partial curves. 


MR. E. A. PORTER: 


My remarks relate to practical application rather than mathe- 
matical derivation. 

Several years ago I had occasion to make some quite extensive 
interpolations by osculatory methods. At that time I ran into some 
of the very things to which Mr. Fassel refers. I found that formulas 
of great accuracy involving a high order of differences have a very 
marked tendency to undulate. 

Just to illustrate, if we have a series of points, the mathematical 
conditions of osculatory interpolation may be fulfilled by a curve 
that simply goes in a cycle through those points and if a large num- 
ber of degrees of differences are involved, such is likely to take place. 

I found the most satisfactory, not only from the point of view 
of the work involved, but I believe even from the point of view of 
the results, was a formula that did not involve more than the third 
differences. I also found that the working of interpolation could be 
considerably simplified by a little device. The regular osculatory 
formulas involve working from both ends of an interval. Now, it 
can be carried out with almost identical results by working con- 
tinuously through a series of values between which the interpola- 
tions are to be made. 

For example, suppose that we have a table of the values of a 
certain function at the end of each year, from one year on up to one 
hundred, and we wish to interpolate by months or twelfths. We can 
start in with the first year, make our interpolation by finite differ- 
ence formulas and use that as the basis of an interpolation for the 
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next interval. I found that by using a third-degree formula to fit 
the first interval and then beginning with the first and second dif- 
ferences, at the end of the second interval, and extending the series 
on by bringing in new values I was able to get almost a continuous 
working formula that gave very nicely interpolated results and gave 
very little of this effect of swinging up and down between the points 
of the curve. 


PROFESSOR J. W. GLOVER: 


The selection of and v, is quite arbitrary. In fifth difference 
osculatory graduation, these curves are each of the fourth degree. 
As Mr. Fassel implies we may take them to a higher degree and 
subject the graduated curve to further conditions. But this greatly 
increases the undulatory tendency of the curve between the two 
ordinates where the graduation occurs. 

The suggestion made by Mr. Fassel can be followed out un- 
doubtedly and a curve be put through the crescent. I doubt, how- 
ever, whether the final result would be much of an improvement 
although it is quite well worth investigating. 


PROFESSOR H. L. RIETZ: 


I think there has been a noticeable tendency for actuaries in 
their computations, for example, in constructing mortality tables, 
to make use of fifth differences and neglect differences beyond the 
fifth. 

On the other hand, I am told by men who have worked for the 
United States Coast and Geodetic Survey that fourth differences 
are the highest differences used in their work. 

This variation in practice has brought up the question in my 
mind for which I have found no answer at all: Is there any par- 
ticular reason in connection with the history of the development of 
actuarial science why we have got in the habit of carrying our inter- 
polations to the fifth difference when another prominent scientific 
group carry differences quite regularly to fourth differences and 
think that is satisfactory for their work. 

PROFESSOR GLOVER: Isn’t it true, Dr. Rietz, that with the 
osculatory conditions, you would require those fifth differences? 

Proressor Rietz: You are undoubtedly correct, but was it 
not the habit long before the invention of osculatory interpolation to 
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use Newton’s interpolation formula in subdividing differences to 
fifth differences without any reference to osculatory interpolation 
of the kind that Sprague introduced? 

PROFESSOR GLOVER: Yes. 


DRo J. F. REILLY: 


I wish to thank the men who have discussed my paper for their 
remarks and suggestions, especially Mr. Fassel who has prepared 
for us a rather complete and very interesting résumé of the whole 
subject of osculatory interpolation. 
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The question of what order of differences should be employed 
has interested me for some time, but I cannot present you any solu- 
tion of the problem. As I see it no answer can be given, in general, 
to this question; it depends upon the data. 

Take, for example, the natural sines of angles from 25° 40’ to 
25° 43’ inclusive at intervals of 20’, carrying fifteen decimal figures.? 
The third differences are practically constant, the slight variation 
being probably largely due to the neglect of the sixteenth place in 
the values of the sines. It would seem that for this data differences 
beyond the third should not be used. 

Take, again, the logarithms of the integers from 6,040 to 6,044 
to ten decimal figures. The second differences are practically con- 
stant, and hence differences beyond the second need not be used. 

On the other hand, consider the differences exhibited in Table I. 
From these nine given values it is impossible to say that differences 


« Whittaker and Robinson, The Calculus of Observations (1924), p. 3. 
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of any particular order are practically constant, and hence it is 
impossible to conclude intelligently what order of differences to use. 

From the examples cited it is clear that the formation of a 
difference table will sometimes determine the order of differences 
to be employed, but that at other times it will fail to do so. One can 
readily conceive of a difference table in which the eleventh is the 
first order of differences that are practically constant, and if one 
desires to use osculatory interpolation, the need for an extension 
of Dr. Sprague’s formula is seen. 


EXCESS INTEREST UNDER ANNUITY-CERTAIN 


BY E. G. FASSEL 


MR. J. R. LARUS: 


All of us have probably spent many hours wrestling with the 
excess-interest problem presented to us whenever the holder of an 
annuity-certain contract has his instalments payable more frequent- 
ly than once a year. 

The company with which I am connected has for some time 
been using a formula which, while not identical in form with the 
one derived by Mr. Fassel, yet produces identical results. 

In comparing the two formulas, it does not appear that there is 
any great difference in the amount of detail necessary to produce 
the results, and the only reason that I am presenting our own is 
that it may be derived by general reasoning instead of the detailed 
mathematical analysis necessary in the case of Mr. Fassel’s formula. 

We may look at the reserve held at the beginning of any year 
as being composed of two parts. 

(a) The reserve for the current year’s payments, 


ey) 
(m)T Taille 
I—v 


7 ot 
Asa matter of fact, only ™TJ ( zi has proved necessary, so that 
Tir 


at the end of the year the policyholder is entitled to the difference, 
with a year’s interest at the rate 7’. 
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(0) The reserve for subsequent years’ payments, 


(m) 7 I—v 
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On this item, excess interest at the rate (c’—7) is due at the end of 
the year. 

This makes the total excess-interest item, if paid at the end of 
the year, 
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This excess may be distributed over the year by dividing by 


“7 
oe , the mthly payment thus obtained being identical with 


(r+70’)_—1 
that resulting from the use of Mr. Fassel’s formula. 

If it is desired to distribute the excess interest with the pay- 
ments of the following year, the excess interest of the basic formula 
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if required, may be calculated once for all at the interest rates 
used by the company, so that any excess-interest item resolves itself 
into the form ™J(aa7+8), and may be readily obtained as 
needed with the use of the usual annuity-certain table inasmuch 
as a and @ are constant for all cases where instalments are payable 


with the same frequency. 
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MR. J. G. PARKER: 


The first thought which is impressed upon one who takes a 
casual glance at the paper submitted by Mr. Fassel is one of amaze- 
ment that a formula so large, and apparently so complex, could be 
evolved in the consideration of a subject ordinarily so simple as 
an annuity-certain. 

The mathematical work involved in the paper is well presented 
and enables one to follow the work readily. The actual preparation 
of a table by Mr. Fassel shows that the practical application of the 
formula to the calculation of the dividends over a period of years 
is not too complicated for office use. The method outlined by Mr. 
Fassel has the advantage of enabling a company to arrive at an 
accurate dividend. It is of particular advantage to a company 
which has a rate of interest for excess-interest dividends which 
remains constant from year to year. I know of several companies 
who have had the same rate of interest for such dividends over a 
long period. In such a case the rate of interest during the entire 
payment year is the same. Many companies, however, vary the 
rate of interest used in the calculation of excess-interest dividends 
in accordance with the net rate of interest earned by their company 
during the preceding calendar year. Unless, therefore, the payment 
year under an annuity-certain synchronized with the calendar year, 
the tables as brought out by Mr. Fassel would be of little value. 
In the case of the company with which I am connected it is our 
practice so to vary the rate of interest used in the calculation of 
excess-interest dividends. 

I was interested in preparing a table which would show the 
dividends payable under a method more approximate than the 
method outlined in the paper. For the payment of dividends in 
our own company we calculate accurately the first dividend due 
in any year and the last dividend due in the same year and inter- 
polate by first difference for the intermediate payments. Our pay- 
ments, therefore, decrease slightly month by month, but if we were 
making equal payments throughout the year such equal payments 
would be approximately equal to the average of the first and last 
payments. I have worked out a few cases to compare with the 
payments made under the table as shown by Mr. Fassel. 

In the table where y=18, that is where the number of instal- 
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ments remaining vary from 227 to 216, the correct figure for the 
dividend is $24.70. The average is $24.69. 

Where r= 13, the correct figure is $19.28 as compared with the 
average of $19.27. 

Where r=8, the average and the correct figure are the same, 
namely, $12.99. 

Where r=3, the correct figure is $5.71 as compared with the 
average of $5.70. 

It therefore would appear that the approximate method which 
we use provides practically the same payments in practice as would 
be provided by the use of the accurate dividend calculated under 
the method of Mr. Fassel. Our own method has this advantage for 
our own company in that the rate of interest which we use in the 
calculation of those dividends varies from calendar year to calendar 
year. 

At the beginning of each calendar year our Actuarial Depart- 
ment would give a statement to the Accountancy Department, or 
to whatever department might be responsible for the payment of 
the instalments, of the twelve monthly payments due during the 
calendar year. As a separate check is made out each month, very 
little more work is involved in making the entries in the book for 
the decreasing payments than for the constant payments. 

Mr. Fassel is to be congratulated on the nicety of his mathe- 
matical work and in the value which his table will have, particularly 
to those companies which have a practice of keeping the rate of 
interest used in the calculation of interest dividends fairly constant 
from year to year. 

I think the fact that I was able to go through the formulae is 
one of great interest, because if with the length of time which has 
elapsed since I have been dealing with such formulae I am still 
able to go through those in this paper I know that our students will 
be able to follow through the work and that it will prove an in- 
teresting problem for them. 


MR. C. O. SHEPHERD: 


Mr. Fassel’s problem is to allot excess-interest dividends under 
instalment-certain contracts providing for mm payments at equal 
intervals over 2 years. Two special conditions are to be satisfied: 
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first, the excess interest earned within a given contract year accord- 
ing to the rate adopted is to be distributed within that year; and 
second, the m dividends within the contract year are to be equal. 

He begins with a direct expression for the excess interest earned 
in each of the m intervals accumulated to the end of the year and 
proceeds through an expansion of annuity functions and re-collec- 
tion of terms to a final formula stated in terms of ay), 2, and i’ and 
three comparatively simple derived functions designated 6;’, 0;, and 
6; «i. The formula is convenient for computation purposes as the 
only variable function is a;. A single computation of constants 
serves for the construction of a table applying to contracts running 
for any number of years. 

_ There is another method of solving this problem which avoids 
the extended algebraic transformations and yields a simpler ex- 
pression for the value of the dividend. Given a sum A earning 
interest at 2’ per annum to reduce it by m equal instalments of 
(1+6) payable at intervals of 1/mth of a year to B at the end of the 
year. The problem is to determine 6. In algebraic form taking the 
guaranteed payment as 1, 
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The latter formula is simpler than Mr. Fassel’s, involves only 
well-known interest functions, and is fully as convenient for compu- 
tation purposes. Formula (1), itself, isa solution of the problem, and 
the sole purpose of the other subsequent transformations is to 
derive a formula which will save labor where extended tables are 
required. 

Mr. Fassel’s formula can bé proved to be algebraically identical 
with formula (6) but the proof is too involved to be included here. 


MR. E. A. PORTER: 


We have used for the last two or three years in my own company 
substantially Mr. Fassel’s formulas. However, our practices in the 
distribution of excess interest are somewhat different from those 
assumed by him. The excess interest is paid beginning with the 
second annuity year and in my calculations I have assumed that 
it is a distribution of the interest earned during the first annuity 
year. 

Now you will find that a formula can very easily be derived 
meeting those conditions which is in the form of aXannuity factor 
+. The only complication arising is that when you go ahead so 
calculating a scale of distribution for an annuity-certain and come 
to the last year, you have not distributed all the excess earnings 
so that on the last year you have to figure a special additional 
dividend and add it in so that the entire excess interest for the 
twenty-year period, for example, has been finally distributed when 
you get through. But clear through the whole thing, whatever you 
base it on, your excess interest can be expressed as a function of the 
form aXannuity value+$. The annuity value can be the initial 
reserve of the year before, the terminal reserve of the year before, 
the initial reserve of the current year, the mean reserve of the 
current year or the terminal reserve of the current year—almost any 
annuity value so that there is a constant, definite connection with 
the particular year’s dividends which you are computing, and they 
will all work out aXconstant+8. 
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Mr. Fassel’s formula incidentally is by all odds the easiest way 
of making up schedules of excess interest payments that I have ever 
seen or found. It is very practical. 


CUBE ROOT BY ABRIDGED DIVISION 
AND BY MACHINE 


BY E. G. FASSEL 


PROFESSOR H. L. RIETZ: 


The method of Mr. Fassel for finding the cube root of a number 
has both a practical and a certain theoretical interest. As indicated 
in the paper under discussion, the method proposed has been found 
to be of practical value when more significant figures of the root 
are to be found than can be obtained by the use of available tables 
of logarithms. Among the known methods for carrying cube roots 
of anumber NV to more significant figures than are given by available 
tables of logarithms, we may say that Horner’s method of solving 
the equation «3—N=O for the real root x has been considered a 
desirable substitute for the laborious method of finding the cube 
root usually found in textbooks on arithmetic and algebra. It is 
fairly obvious that the method of Mr. Fassel is a time-saver in 
comparison with the usual method, but it is not so obvious to me 
that the new method can ordinarily be carried out in less time than 
Horner’s method after using logarithms to obtain a certain number 
of significant figures. In this connection, it may also be desirable to 
direct attention to another process of successive approximations 
after we have carried the root to a goodly number of significant 
figures. The process in mind consists simply in applying a correc- 
tion c to the tentative root x, already found. Such a correction is 


' € : ; 
given by Fon where e is the difference between the given number 
I 


N and the cube of the tentative root already found. 

Finding the cube root is such an old process that it is not un- 
natural to expect that everything has long been known about finding 
the cube root. Hence, it is particularly interesting just now that, 
in addition to the paper of Mr. Fassel, we are able to refer to another 
recent paper dealing with the subject by an almost totally different 
method. The paper to which I refer is ‘On the Use of the Calculat- 
ing Machine for Cube and Fifth Roots,” by Professor D. N. 
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Lehmer, of the University of California. The paper appeared in the 
American Mathematical Monthly, August-September, 1925. The 
method of Dr. Lehmer depends on a scheme for the decomposition 
of numbers into-factors of the type (1.0)"p. 

On the theoretical side, the method of Mr. Fassel is interesting 
because of the form given to the expansion of 


(dota a.n?+a393-++ oS )3 ? 


where each of the numbers do, d:, @2, @;,...., iS a digit o, 1, 2, 
Ber. aes, OF 0, ald. x—=-7, 

Possibly the representation would seem clearer to some readers 
if the matter were presented as follows: 

In the Arabic notation, any number with digits in the integral 
part may be written in the form 


10"-!(a,+a,e+a.07?+a,8+4+ ....). 


Let us assume that the cube root of the given number J is thus 
represented. Then the new method depends on the fact that NV 
may be represented in the form 


N=103"-3(a,+anv+taw?+a,3+ ....)3 
= 103"—3(a,C + a:8C+0,4°C,+-0;08C;+ ....), 


where 


C 

C,—Co= (2a + a,x) (ao+arx) 

C.—Cy= (30+ 20+ 4,07) (a:"-+4,%7) 

C3—Ca= (30+ 302¢+ 20203 4543) (a2%?+- 0343) 
Cy—C3= (3d + 3010+ 302024 20303 4,04) (a,43-+ 4,04) . 

It would be a matter of interest to me to know how Mr. Fassel 
came to think of this ingenious representation which is really the 
basis of his method. The Institute is much indebted to Mr. Fassel 
for presenting to us a very thoughtful and practical method of 
carrying cube root to a large number of significant figures. 


MR. H. W. CURJEL: 


Mr. Fassel’s interesting paper is an example of the fact that 
there is always room for improvement in existing methods of attack- 
ing various problems. 
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Probably the simplest arithmetical method of extracting a cube 
root is by using Horner’s method, which is applicable to any numeri- 
cal equation, the terms of which are multiples of integral powers of 
the unknown. 

If we compare the example shown by Mr. Fassel on page 38 
with the same worked out by Horner’s method, we note the follow- 
ing: 

Horner’s method has columns corresponding to Mr. Fassel’s 
columns A, C, D, and E, the last two being the same in the two 
methods, and, if a line is not used for one digit to be added to the 
previous line, and the lines corresponding to the addition of o are 
omitted, the number of lines in the two methods are as shown in 
Table I. 

There are three lines in favor of Mr. Fassel’s method, but the 
difference is really greater as the eight lines in column B never 


TABLE I 
Column A Column B Column C Total 
BNO e Sl es, ai foinn cesar ncinsragnd Gee 19 ° 26 45 
Mins asseliaeareniemradtcernaee I5 8 19 42 


contain more than two digits. There is a further saving in Mr. 
Fassel’s ingenious application of machines to the calculation. 

A good exposition of Horner’s method appears in chapter xv 
of Part I of Chrystal’s Algebra. 

If Horner’s method is applied to find the cube root of the num- 
ber in Mr. Fassel’s example and Cotsworth’s tables (these are much 
the same as Crelle’s, but in more convenient form) are used, the 
first twelve figures being calculated exactly and twenty-four more 
by abridged methods, the calculation can be made on a piece of 
cross-ruled paper, ruled six lines to the inch, measuring 15 by 43 
inches. 

If seven-figure logarithms only are available, the cube root 
found by them can be used as a first approximation, and there are 
many methods for finding further figures, most of which will be 
found in chapter vi of Whittaker and Robinson’s Calculus of 
Observations. 

However, the problem of extracting the twelfth root to more 
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places than given by seven-figure logarithms, from which Mr. 
Fassel’s paper arose, can be solved more expeditiously by means of 
various fairly accessible tables of logarithms. 

Namur’s twelve-figure tables (unfortunately out of print) will 
give the twelfth root in a calculation of fourteen lines of figures with 
an average of twelve figures in a line. 

The ten-figure tables at the end of Erskine Scott’s five-figure 
tables will give the twelfth root in a calculation involving an average 
of about seventy-five figures. 

It may be mentioned that the logarithms of the amount of a 
unit at the end of a year for an extensive range of rates of interest 
are given to twenty places on page 280 of Professor Glover’s ¢ables. 


MR. A. C. EASTLACK: 


I was interested in Mr. Fassel’s paper, especially that part which 
had to do with extracting the cube root by machine, as I have been 
using a machine to extract the roots of a quadratic equation. It may 
be of interest to others to know how this is done. The equation is 
put in the form X?+BX=C, the value of C is set up in the product 
holes of the carriage, the value of B is then set up on the keyboard. 
To extract the root, the procedure is the same as in extracting the 
square root of ‘a number by successive subtractions of the odd 
numbers, except that the value of B must be considered. By using 
two machines, the roots of a cubic may be found. 


MR. E. G. FASSEL: 


The paper presents a method for cube root whereby the root is 
extracted by a straightforward process just as is the case in the 
customary arithmetical method. There is no reference to auxiliary 
tables nor is the method one of refining previous approximations. 
The distinctive feature of the new process will be understood on 
examining page 38. 

In column C the subtotals, constituting the amounts that are 
successively divided into D, will be found to be identical with the 
divisors that are prepared step by step in the customary arithmetical 
method. The results are therefore identical and the work may be 
continued as far as may be desired. The customary method re- 
quires each successive divisor to be found by independent calcula- 
tions which quickly become extremely laborious. The new method 
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prepares each successive divisor by adding an adjustment to the 
preceding divisor, and it is easy to apply an abridging process to 
eliminate surplus figures, with the great saving that is evident on 
comparison with page 36. 

I would like to point out that it is not necessary to take advan- 
tage of the abridgment feature explained in the paper. For making 
occasional calculations there is no objection to adhering to the 
unabridged method exemplified on page 38. In this case I venture 
to state that the method is easier to memorize than the customary 
arithmetical method. Also one needs only to make a parallel 
calculation by the customary method to see how much more easily 
the new unabridged method yields the same figures. 


SUBSTANDARD BUSINESS 


BY E. E. CAMMACK 


MR. GEORGE GRAHAM: 


Mr. Cammack has skilfully assumed a position in the middle 
ground between the two extremes of a constant extra per thousand 
and the rate-up-in-age method. 

At the present time we know little of the incidence of the extra 
mortality for different impairments from age to age and from year 
to year. The combination assumed by Mr. Cammack is as likely 
to approximate the truth as any other possible assumption. 

Arthur Hunter has said that among under-average risks as a 
whole the ratio of the extra to the normal mortality decreases with 
the duration of the policy. 

Having this condition in mind, the method used in arriving at 
the amount of extra premium is not a matter of great concern. The 
rule laid down by Mr. Cammack has the great merit of simplicity, 
and will doubtless have considerable attraction to the younger and 
smaller companies which do a limited amount of substandard busi- 
ness, not enough to justify complete tables of extra premiums for 
all ages and plans for the various substandard classifications. 

Of more importance than the method of arriving at the extra 
premium is the question of the adequacy of the amount of it. Mr. 
Cammack has proved that his rules will give reasonably adequate 
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extra premiums for the various substandard groups graded accord- 
ing to percentage increases in the standard mortality rate. 

Being satisfied with the adequacy of the extra premium, our 
next concern should be not to stultify ourselves by tying up a need- 
less amount of the extra premium in reserves and, what is even less 
desirable, in granting needlessly large surrender values. In my 
opinion, any thing higher than the standard surrender value is not 
warranted from our present knowledge of the facts, and can only 
be justified on the questionable ground of expediency. 

I am not the first to say that I would rather have that part of 
the extra premium not required for current mortality losses in the 
surplus funds than in the reserve funds, because the surplus funds 
can be drawn on as occasion demands whereas the extra reserve 
fund becomes available only in accordance with a predetermined 
mathematical rule which may or may not conform to the facts and 
in all probability does not conform to the facts. 

Moreover, if in the course of time our investigations show that 
certain additional reserves are necessary for additional deferred 
mortality, these can easily be obtained from the accumulations in 
the surplus funds. 

Keeping Mr. Hunter’s statement in mind, we know that when 
the ratio of the extra to the standard mortality diminishes with the 
duration of the policy, reserves based on either the rated-up age or 
on a multiple of the standard mortality are needlessly high, and 
the true reserve may actually be less than the standard reserve at 
the actual age of entry. 

For a long time I have held the view that the safest and there- 
fore the most conservative course is followed by those who maintain 
the standard reserves on all impaired risks, and while experience 
may demonstrate that this is not the best method to follow, I know 
of nothing that has yet been brought to light to disprove the sound- 
ness of this method. 

A great many years ago George Hardy in considering these 
problems proceeded on the assumption that the reserves on the sub- 
standard groups would be the same as those applicable to standard 
lives. It is true he was considering the lien method, but the principle 
need not be changed when considering extra premiums. 

If standard reserves, then, are justified there is no need to 
depart from standard cash surrender values. They have the great 
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merit of supreme simplicity. They do not require any statement 
in the policy such as that suggested by Mr. Cammack that non- 
forfeiture values are based on an age at issue so many years greater 
than that of the insured. What is simpler for the insured to under- 
stand than that because of a certain impairment, doubtless known 
to him, the company is compelled to charge a stated extra premium? 

If by charging such an extra premium the company is actually 
in a position to allow greater than standard surrender values, then 
I think it reasonably follows that with standard values a lower extra 
premium would be sufficient, and I am persuaded that the interests 
of the policyholder would be best served by keeping the extra pre- 
mium at a minimum. 

I am aware, of course, that if additional reserves are advisable, 
then in fairness to the insured increased surrender values should be 
allowed, but not infrequently non-participating premium rates 
based upon the true facts have to be adjusted upward because of 
the required legal reserve and the surrender values allowed. We 
do this of necessity and not from choice in dealing with standard 
policies. If the necessity does not exist in the case of substandard 
groups, we surely will not make such adjustment from choice. 

In my opinion, Mr. Cammack’s method has advantages over 
the rate-up-in-age and the multiple table methods, but the authori- 
ties have not yet disclosed anything that indicates its superiority 
over standard reserves and standard values. It does, however, 
offer a simple and useful rule to substitute for elaborate tables of 
extra premiums, and in this suggestion alone I believe Mr. Cam- 
mack has given us something of great practical value and useful- 
ness. 


MR. VALENTINE HOWELL: 


A possible drawback to this system of combined rating in age 
and extra premium is the danger of misrepresentation on the part 
of the agent. That is, in competition with companies assessing the 
extra mortality by rating up the age, there is a temptation to com- 
pare the number of years rated up in each case, which is obviously 
unfair to the company with the older system. In a similar manner 
where a company charges an extra premium, the extra annual 
premium of the combined system may be stressed, ignoring the 
fact that the policy is also rated up in age. 
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“MR. E. E. CAMMACK: 


The main purpose of my paper was to show that there can be 
used in finding extra premiums for substandard business a combina- 
tion of rating up in age and of a constant in place of the extra 
premiums computed upon multiple tables. The extra premiums 
are about the same under both methods, but the combination of 
rating up and of a constant has the advantage of extreme simplicity. 

With reference to Mr. Graham’s remarks, the reserves to be set 
aside are incidental only to the plan, and the method is equally 
applicable whether reserves be made for the true age of the insured 
or for a rated age. On some types of substandard risks reserves 
undoubtedly should be higher than for standard lives, while on 
other types it must be admitted that this is not so. Whether on 
substandard business generally reserves should be higher than for 
standard business has not been demonstrated, and I am of the 
opinion that it is better to adopt a conservative course and set up 
somewhat higher reserves. The reserves that I suggested lie between 
the reserves required on a strictly rate up in age method and a 
constant extra method. 

I do not believe that the plan invites misrepresentation as 
suggested by Mr. Howell. The insured should understand that he 
is being charged a special rate and the policy should so state. The 
insured does not know how the rate is computed and the question 
of surrender values is a separate one for, as I have stated, they may 
be based either upon reserves for a standard life of the actual age 
of the insured, or of an older age, or, for that matter, upon a 
multiple table. 


FINANCIAL STATEMENTS 


BY VALENTINE HOWELL 


MR. J. C. SEITZ: 


The author’s article sets forth in the first paragraph that he 
enlarges on several points that have arisen in dealing with the 
conventional blank form of annual statement and with periodical 
estimates of the financial condition of the company at fractional 


periods of the year. 
The article is one which makes it somewhat difficult for a review, 
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in that the general nature is of a running comment type. I believe 
the article will appeal more to the student and not to one who has 
become familiar with the points referred to, for the reason that it 
lacks concrete or theoretical new value. It would appear to have 
some historical benefit to the one interested in statements who is 
“out looking in” instead of for the one who is “‘in looking out.” It 
summarizes for the accountant the peculiarities of the life insurance 
statements. The public accountant is not as well versed in the mat- 
ter of life insurance statements as he is in commercial statements. 

In the author’s subdivision dealing with the incorporation of 
reserves and accruals in books of account, I believe the student, 
who is always keeping in mind the exact terminology, might be 
confused by the example, which apparently is for the illustration of 
accruals. The terminology ‘‘accruals” refers more specifically to 
such items as the provision for the payment of items which actually 
do accrue. A very good example is that providing for payment of 
interest on the obligations incurred by the company. The illustra- 
tion of fire insurance premiums paid in advance, wherein a portion 
of the disbursement will apply in actual expense of after-periods, has 
the technical terminology of “deferred charges.” The first entry, 
in reference to the fire insurance premiums, should be the entry 
which would indicate deferred charges, and then, secondarily, there 
would occur the entries to indicate each year the amount that is 
charged off for the current year’s expenses. 

In the author’s subdivision referring to theoretical entries, 
reference is made to consideration of some of the entries that are 
made when the entire life insurance statement is arrived at accord- 
ing to formal accounting methods. It is my impression that the 
student would gain the impression that the life insurance statement 
can be made theoretically correct by merely having journal entries 
referring to outstanding premiums and premiums paid in advance. 
I do not see the advantage of making journal entries, presumably 
at the end of the year, just in order to place certain non-ledger 
assets and certain non-ledger liabilities on the books so that the 
statement may then appear to be on a par with commercial state- 
ments. If the idea is to carry at all, it would seem that stress should 
be laid upon keeping the books throughout the year, on the standard 
commercial basis. 

The author’s illustration, in reference to the record of outstand- 
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ing premiums and the premiums paid in advance, would not appear 
to give the student the correct viewpoint in order that the statement 
might be on a revenue basis. My suggestion to stress this point 
would be that upon premiums becoming due there be entered upon 
the books the amount of the premiums as a credit to an account 
entitled “premiums receivable.” The corresponding debit for the 
same amount of premiums would be in an account entitled “pre- 
miums due from policyholders.” 

The next step would be that upon payment of the premium by 
the policyholder the account “premiums due from policyholders” 
would be credited, and the cash account would be debited. 

If the policyholder paid a premium in advance, the amount of 
the premium would be a credit to an account entitled “premiums 
paid in advance.” By means of a tickler, on the date that such 
premium becomes due, the amount of such premium would then 
be charged to the account entitled “premiums paid in advance,” 
and the amount would be credited to the account entitled “pre- 
miums due from policyholders.” 

The account “premiums receivable” would be the income on a 
revenue basis. The balance of the account “premiums due from 
policyholders” would be the outstanding premiums and an asset 
account. The balance of the account “premiums paid in advance” 
would be a liability account. 

It is suggested by the author that, in keeping a set of books, 
apparently on the revenue basis, reversing entries would be made 
in order to begin the following year on the cash basis. Without a 
specific reference to the author’s suggested plan as being a makeshift 
only, the student might be confused and believe that the plan was 
a theoretically correct plan for a revenue basis statement. 

The greatest difficulty in the matter of a life insurance company 
maintaining a revenue basis will be due to the proper recording of 
the policy reserve. I merely make the reference to this point by 
stating that, if it be attempted, it would be best to use a fund 
ledger wherein the debit and credit sides in columnar form would 
correspond very closely to the plus and minus items given in the 
schedule entitled ‘‘check of reserves’ on page 84 of the Record 
referring to the statement. The controlling account in the general 
ledger would be all of the entries combined into debits and credits 


as a group. 
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MR. H. W. ALLSTROM: 


(Written discussion presented by Mr. James McIntosh) 


Mr. Howell’s paper is of interest in more respects than one. It 
leads from a simple statement of bookkeeping principles to a clear 
illustration of the aspect in which life insurance accounting as 
practiced in the United States differs from general bookkeeping. 
The paper leads to the question of the desirability of a revenue 
statement and a consideration of the gain and loss exhibit, and also 
covers the question of periodical statements within the calendar 
year for a company’s own use. 

The paper in developing the difference between bookkeeping 
on a revenue and on a cash basis shows that on a revenue basis non- 
cash items such as due and deferred premiums or premiums paid in 
advance would be credited or debited, as the case may be, to premi- 
um account. This, of course, is the correct principle on the revenue 
basis. I presume we might develop quite an interesting discussion 
as to the relative merits of a revenue and cash basis, but so far as 
our bookkeeping accounts are concerned and our annual statements, 
there would seem to be little merit in considering this subject at 
this time for the reason that our practices are fixed by the form 
of annual statements required. I believe it is a fact, however, that 
some companies at the close of the year run into their ledgers 
the items known as non-ledger assets and the liability accounts in- 
stead of carrying a general balance account, thus actually showing 
in the ledger and balance sheet the liability and surplus as well as 
the asset accounts. When this is done it would seem to me a better 
practice to open special accounts in the ledger for those accounts 
designated by the annual statement as “non-ledger accounts” rather 
than to run such items into the cash receipt accounts; that is, for 
example, to have a special account for due and deferred premiums 
rather than to credit them to the premium account. 

In covering the subject of gain or loss, Mr. Howell expresses the 
opinion that a revenue statement should find a place in the blank, 
and recommends a rearrangement of the present gain or loss exhibit. 
We are, of course, required this year to file a new form of gain or 
loss exhibit. While we all have different opinions as to what would 
be best, it would seem as though after the consideration which the 
present blank has received that it will be likely to be with us for 
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some time. As a matter of fact, the exhibit of changes in surplus 
required by the new blank seems to a considerable extent to fit 
in with Mr. Howell’s suggestion as to a form of revenue statement, 
except that the items not under a cash basis are covered on a 
separate line under the item of non-ledger assets. However, the 
new gain and loss exhibit, proper, as in the past, combines the reve- 
nue statement with the reserve analysis. I have found that in work- 
ing up the gain and loss statement and in checking up the items it 
is a decided advantage to separate the revenue items from the items 
which might be called ‘‘reserve items,” that is, items which effect 
the reserve fund. 

In respect to periodical statements throughout the calendar 
year, we all doubtless at times have had to make very careful studies 
in this respect. Anyone doing so will almost inevitably notice how 
easy it is for wide changes to occur over short periods, owing to 
fluctuation of expense and also to the fact that the business or the 
premium income may not be evenly distributed throughout the 
year, to say nothing of decided variation in the death-rate. It is 
decidedly important to watch out that a combination of fluctuating 
results does not give an entirely erroneous impression of the general 
trend of the year. 

MR. E. W. MARSHALL: 

Mr. Howell has made a valuable study of problems arising in 
connection with the preparation of financial statements. It will 
be particularly helpful to students, although practicing actuaries 
will also find it useful. 

At several points in his paper, Mr. Howell mentions that certain 
of the methods illustrated might apply only to small companies. 
It may be interesting to see how they apply to a somewhat larger 
company such as the Provident Mutual. 

For example, the paragraph headed “Accumulation of Reserves” 
contains a formula for accounting for the increase in reserve during 
the calendar year. This formula in different form has been given 
before in actuarial literature, but it is good to have it set forth in 
the concise and easily understood form presented in Mr. Howell’s 
paper. 

Some companies have found it very valuable to compute inde- 
pendently each item for this “accumulation of reserve’ formula 
so that a general test of the accuracy of the work in the Actuarial 
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Department may be obtained from the size of the “balance un- 
accounted for.’’? The new Gain and Loss Exhibit does not give this 
check because the “expected mortality on net amount at risk” will 
be made the balancing item in the formula and thus the balance is 
forced. The Provident Mutual will continue to compute the items 
independently from its valuation records, because it believes that 
the check is too valuable to lose. It is the custom in the Provident 
Mutual to apply the formula separately to the reserves for insur- 
ance, annuities, paid-up additions, supplementary contracts involv- 
ing life contingencies, supplementary contracts not involving life 
contingencies, and dividends left to accumulate. Thus the source 
of the “‘balance unaccounted for’? may be determined and possible 
errors more easily located. Mr. Howell indicates that in one com- 
pany with about $40,000,000 of reserve the average “balance un- 
accounted for” was about $5,o00. In the Provident Mutual, with 
about $130,000,000 of reserve, the balance unaccounted for is 
about $12,000. It would be possible to introduce refinements and 
reduce this balance unaccounted for, but the result does not seem 
to warrant the additional work. 

Our experience has been that this balance unaccounted for 
arises chiefly from the “running expense” account. In other words, 
the net premiums are slightly inaccurate. The reason for this 
condition is that, while the interest required to maintain the reserve 
and the net cost of insurance can be computed exactly from data 
obtained from the valuation records, the net premium item con- 
tains an element of inaccuracy because it is necessary to use esti- 
mates in connection with it. 

There are at least three methods in use by different companies 
in computing the net premium for the Gain and Loss Exhibit, and as 
I know of no discussion of this subject in actuarial literature, a 
brief résumé of these methods may be of interest. 

The first method is the seriatim method where, as each cash 
premium is paid during the year, a corresponding net premium is 
posted. This, of course, is rather laborious and expensive, but is 
still used by some companies. The Provident Mutual used it many 
years ago but discarded it later because of the great amount of work 
involved. 

The second method is an estimate based on loading ratios. The 
total of the net and gross yearly premiums on business in force at 
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the end of the year is obtained by a seriatim or group valuation, 
or simultaneously at the time the valuation cards are tabulated, 
and the ratio of net to gross yearly premiums is computed. This 
ratio is applied to the cash premiums received during the year, with 
possibly a slight adjustment to allow for the additional premium 
charged on semiannual, quarterly, and monthly premiums. The 
assumption that the ratio of net to gross yearly premiums at the 
end of the year holds for all cash premiums of the year is somewhat 
inaccurate and creates a balance unaccounted for in the Gain and 
Loss Exhibit. 

The third method is one which is used by the Provident Mutual 
and which might be called the “analysis of premium income” 
method. This method attempts to analyze the sources from which 
the net premium arises, the formula for item 1o of the 1924 Gain and 
Loss Exhibit (net premiums of the year) being as follows, all 
premiums being on a net basis: 


Yearly premiums or new single premiums on all business in force 

December 31, 

+premiums paid past current anniversary, less those required to com- 
plete payments to current anniversary, on all cancellations and out- 
going changed policies of year, 

—a similar item on revivals, incoming changed policies of year and new 
business of last year first paid for in current year, 

+-initial reserves on paid-up, extended insurance, and paid-up additions, 

+premiums on annuities and supplementary contracts involving life 
contingencies, 

+increase during year in net deferred and uncollected, less prepaid 
premiums, for disability provision, 

+ excess over yearly net premium of half-yearly and quarterly premiums 
(estimated closely from addressograph stencils). 


The grand total is the net premium item for the 1924 Gain and 
Loss Exhibit. In case reinsurance is ceded, all of the above items 
would have to be reduced by any corresponding reinsurance pre- 
miums. 

As all of the above net premiums on cancellations and changes 
are required when computing the reserve released for the “Sur- 
renders, Lapses, and Changes” section of the Gain and Loss Exhibit, 
there is little additional work caused to obtain the net premiums 
according to the foregoing method. One advantage of the method 
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is that the deferred premiums of the year required for the Non- 
Admitted Assets can be obtained by working the above formula 
backwards, starting with last year’s deferred premium, as explained 
in a paper before the Actuarial Society last year, entitled, “Office 
Methods of Obtaining Policy Reserve.”’ That estimate comes within 
very close bounds and has been found to be exceedingly satisfactory 
in practice. 

Mr. Howell also outlines a method of estimating the surplus 
for the year, based on the experience during the year. Our company 
has used methods somewhat similar to those of Mr. Howell for some 
years past. Our method is to obtain from the experience of recent 
years, a correlation between the various Gain and Loss Exhibit gains 
and losses and certain cash items easily obtained during the year 
from our cash bookkeeping totals, and use this correlation to esti- 
mate the gains and losses for the current year. While there were 
some differences between actual and estimated results, by sub- 
divided groups, the totals agreed closely enough for the purpose 
in mind and the method is satisfactory. 

We are all indebted to Mr. Howell for his excellent paper. 

Mr. Fassei: I would like to ask Mr. Marshall if he would 
mind stating again wherein his method differs from the seriatim 
method. 

Mr. MarsHatt: From our valuation schedules we obtain at 
once the total net premiums for the business in force at the end of 
the year. This total of net premiums is adjusted for the items shown 
in the foregoing formula. Thus the great bulk of the work is ob- 
tained directly from the tabulating machine totals as a by-product 
of the valuation system. 


MR. VALENTINE HOWELL: 


In the first place, I wish to thank Mr. Seitz for his correction of 
my terminology, my use of the word “‘accruals” being clearly in- 
COLTCEU: 

I do not entirely agree with his feeling that unless individual 
outstanding premiums be entered on the books at the time the 
liability is incurred, such books could not be considered to be kept 
on a “‘theoretically correct” revenue basis. My suggested treatment 
of the outstanding premiums, for example, would consider such 
premiums to be equivalent to “deferred assets” (I am again a little 
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shaky as to terminology) in commercial bookkeeping. However, 
such treatment, it would appear to me, would still entitle me to 
claim that the resulting account was on a theoretically correct 
revenue basis. By “‘correct,’’ I hasten to add, I do not mean that 
there would be any difference in dollars and cents, the word referring 
only to the principle involved. While I specifically stated that I did 
not advocate keeping life insurance accounts in this manner, yet 
I think I might claim that it would have the advantage, such as 
it was, of showing, for example, the premiums of the year, and not 
the premiums collected in cash during the year, on the books of 
account; and this again constitutes the advantage of running these 
items into the cash receipts account in place of setting up separate 
liability and assets accounts on the company’s books as was sug- 
gested by Mr. Allstrom. 

I should certainly not advocate in view of the additional work 
necessary the keeping of books as outlined by Mr. Seitz, on the 
principle of entering all items becoming due in advance of their 
collection or payment. 

I am much interested to learn of the extent of the balance un- 
accounted for in the ‘Check of Reserve Statement”’ for the Provi- 
dent Mutual. My guess would have been that the figure would be 
somewhat larger. I agree with Mr. Marshall that the main differ- 
ence probably lies in the premium account. With regard to the 
method of obtaining the amount of gross and net premiums for the 
year as outlined by Mr Marshall, I confess that the method, which 
in essence estimates the premiums of the year and consequently 
gets entirely away from the cash premium receipts of the year, fills 
me with some trepidation. We in the Guardian estimate the net 
and gross premiums in a manner somewhat similar to that of Mr. 
Marshall. The resulting gross premiums are checked against a 
figure obtained by the use of the cash premium receipts and the 
outstanding premiums (independently computed) and the estimate 
of net and gross is modified to bring it into agreement with this 
latter figure. Up to the present, we have not found a particularly 
close agreement between the two. 
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AVIATION HAZARD 
BY W. F. POORMAN 


MR. J. S. ELSTON: 


Mr. Poorman has given the most essential data available as to 
the mortality rate among aviators. This paper is very opportune 
as this subject will undoubtedly be of increasing interest to life 
insurance companies. At present, in order to secure any idea of the 
risk involved, we have to make the best use we can of the available 
statistics, though my experience has been that these are not as 
satisfactory as they even appear to be. For instance, in nearly 
every table available either the number of hours flown or the miles 
flown is given but no explanation is made as to whether an hour’s 
flight involves both the pilot and passenger or merely the pilot; in 
other words, the exposure from our standpoint may be much greater 
than appears from the table. 

In the spring of 1919 I went to Washington with Mr. H. H. 
Hall, who had been an air-service officer, and we analyzed in detail 
the aviation accidents in the War Department up to that date and 
tried to assess the relative risk during the war and after the war, 
and that due to camera-gun work, aerial gunnery, testing engines, 
trying for altitude, shooting parachutes, silhouette water-target 
practice, shadow-shooting, and other stunting acrobatics, including 
figure eights and spirals. We also tabulated the casualties among 
passengers and similarly analyzed these. We attempted to differ- 
entiate between cadets and officers, according to the type of machine 
and the type of flying, the altitude at which the accident started 
and the cause of the accident. Information on these points was 
far from complete. Usually the secondary cause of the accident, 
or rather a description of the accident, was given instead of the 
primary cause. Of course the exposure was small and only very 
general conclusions could be drawn, but I am citing some of the 
phases which we attempted to consider merely to indicate the 
difficulty of the problem and to emphasize some of the dangers 
lurking in tables not originally analyzed or explained from the 
viewpoint desired. 

Mr. Frederick L. Hoffman is studying this problem perhaps 
more intensively than anybody else. He has given me permission 
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to use the data included in a report he made July 1. This was, 
therefore, subsequent to Mr. Poorman’s paper but I assume was 
independent of it. He includes the data in Tables V and VI and 
also corresponding Tables II, II, and IV, but differing slightly 
therefrom. His table for the War Department differs sufficiently 
from Mr. Poorman’s so that Iam including it though I cannot re- 
concile the two. In fact, Mr. Hoffman himself includes two tables, 
the other of which he had been unable to reconcile with this at the 
time the report was made. 


TABLE A 


AVIATION HazARDS IN THE UNITED States Army AIR SERVICE 


stall , Average Ranerner Rate per 
Accidents [Flying Hours Fours Flown lygiition Miles ee Be 
TO 2di eee caste 69 70,252 1,018 13.6 50.4 
TOSI a aes 48 63,706 3277 10.0 B2n0 
ROOS) Mic casrsstegecess 41 WAFL 1,848 Ve, 29.1 
LO QM ee ere us ea hati 38 129,023 3,395 Abst Rs] 
OZ T= 2Ae Grameen aleve 196 338,752 1,728 GO) 34.2 


He comments: 

According to the above table the average fatality rate, on the basis 
of flying hours, has diminished during the last four years from 98 to 30 
per 100,000. The fatality rate in proportion to air mileage has diminished 
from 14 to 4 million miles. The fatality rate, in proportion to the number 
of flying men on duty, has declined from 50 to 26 per thousand. The 
fatality rate, in proportion to the total number of flying accidents, has 
been reduced from 19 to 13 per cent. 


In connection with his second table he says: 


According to this tabulation the fatality rate per thousand was 28.3 
for the four-year period, for enlisted men; 39.2 for cadets; 23.7 for officers 
and flying surgeons; and 26.5 for the entire air force. For each of the 
three groups specified, the rate at the end of the period was considerable 
less than at the beginning. 

It is possible, though I see no proof of it, that statistics regarding 
lighter-than-air machines as well as heavier-than-air machines may 
be included in one of these tables and partially explain the dis- 


crepancies. 
Mr. Hoffman’s experience in the naval air service includes about 
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twice the exposure and more than twice the deaths that Mr. 
Poorman shows though covering the same period. 

Mr. Hoffman’s table on the air mail service is the same as Mr. 
Poorman’s except that the air mileage in 1924 was 1,853,251 
instead of 2,061,073. 

TABLE B 


AVIATION HazARpDs IN THE UNITED States NAVAL AIR SERVICE 


. Average . 
Flying Fatal Flight Rate per 
Hours Accidents Pe As Mileage {Million Miles 
LOL nsec 39,808 14 2,843 2,500,000 5.6 
TOD croyetetteree ieee 52,586 24 2,191 3,681,020 6.5 
EO 24 Nopyicrs isiesre se 58,907 18 85276 4,123,490 4.4 
151,301 56 2,702 |I10,304,510 Sov 


Mr. Hoffman also includes the experience of the Laurentide 
Air Service in Canada, involving 276,000 air mileage for 3,084 air 
hours in 1922-24 without accidents of any kind. As perhaps only 
one fatality would be expected on the basis of the other figures, this 
experience in itself would be inadequate to furnish real information 
though it is very interesting in connection with the other statistics. 


TABLE C 


AVIATION ACCIDENTS IN CANADIAN AIR SERVICE 
(Air Force in Training) 


Average Rar R 

Flying | Fatal | Hours | air Miles | Million | >, Ai voce 

Hours | Accidents seat Miles Personnel Wigs 
TOLL aes 2,620 3 873 153,200] 19.6 286 10.5 
LO22e sea OSG letueatey a yesrwemecte KO plOOl ener ieter TAQ. |e emmraer 
102s aeeee OAS leet geese 22040) nee eerie: LAB yi eke tek 
TO2ZA sass 1,640 2 820 98,400] 20.3 161 TA 

5,640 5 1,128 | 334,400] 15.0 739 6.8 


He also gives the experience in the Canadian air service analyzed 
between the air force in training and government civil aviation 
covering forestry, patrol, surveys, etc. 

Mr. Hoffman warns us that the figures with relation to com- 
mercial aviation companies must be taken with considerable 
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reserve. This is very apparent from the fact that 8,767,000 air 
miles with 327,510 flying hours gives a speed of less than 30 miles 
an hour—which is very hard to explain. Mr. Hoffman believes 
that the low mortality of aviators from other causes than accidents 
~ is “generally overlooked in the rating practices of the American 
insurance companies.’ It seems to me that a possible difference in 
the ordinary premium rate is within the margin of error in the extra 
rate. Furthermore, while it is probably true that commercial 
aviators will be a select class physically, it is doubtful whether 
they will be selected as rigorously as in the Royal Air Force, which 
shows a very low death-rate from other causes. Furthermore, in 


TABLE D 


Crvit (GOVERNMENT) AVIATION OF CANADA 


Average Rate per . Rate per 
Flying Fatal Hours Air Mil Million Air - Dp 
Hours | Accidents | F sok hc aE ce Miles Personnel Ae 
OV Gn a 6,547 2 3,273 | 479,920] 4.2 359 5.6 
TO 2 2eenya 5,334 S 2,667 366,720] 5.5 296 6.8 
UCD loco 4,253 2 2,126 PIAS) Foe 390 Koil 
LOQA ae cress Hie O Oiled erates weae| Selene AAS OOS nner B85 Neue ese 
23 995 6 3,999 |1,568,310} 3.8 | 1,430 4.2 


the case of the company with which I am connected, the basic 
rate is a one-year-term rate on a select basis. 

While most of the statistics indicate an improving risk, our 
rates were originally based on the 1918 experience, which was more 
favorable than subsequent experience and approximately corre- 
sponds to that in 1924. While I believe that insurance companies 
would like to do their part in promoting aviation, especially com- 
panies that would like to be able to provide workmen’s compensa- 
tion, public liability, and property-damage coverage, it does not 
seem to me that the statistics yet warrant the reduction in premium 
rates that aviation enthusiasts would like to see. 


MR. J. G. PARKER: 

I am not sure, Mr. President, whether it would be in order to 
introduce into this discussion any question as to what companies 
are doing in regard to the writing of aviation risks. 

In Canada our own company has had applications from men 
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similar to those described by Mr. Elston, that is, men who are 
engaged in Ottawa in the aviation service, but are not regular 
aviators although they may have been such in the past. They now 
may take one or two flights a year just because they are connected 
with the service in an office position. 

It is our own company’s practice to accept such men with a 
clause in the policy to the effect that in the event of death as a 
direct or indirect result of injuries sustained while flying we would 
pay 25 per cent of the face value of the policy; (ie., a 75 per cent 
lien applicable to injuries received while flying). 

Those men who make application to us who are engaged as 
whole time aviators, men in our Forest Preserve work, men in the 
Government Aviation service, have not been accepted by us. 


MRS PASE aE VANS: 


I think Mr. Parker has raised a very interesting and practical 
question. 

My company does not write substandard business at all, and 
we have a clause which eliminates the aviation hazard during the 
first year. Like most of you, I presume, we get a grist of applica- 
tions from men who show an interest in flying. Sometimes they 
say they would fly once a month or oftener, or they say they would 
go up if they felt like it. We do not know what to do with those 
cases. 

I had an inquiry from one of our agents recently who said that 
in a short time there would be an aeroplane service between Chicago 
and New York and that a certain class of business men would use 
the aeroplane to save time. He wished to know what we would do 
with such cases. It would be interesting if members would ex- 
press the practice of their own companies in cases of that kind 
at this time. I presume we all feel absolutely in the dark as to 
what should be done with applications of men who are likely to fly, 
and there must be some sort of practice developing for such cases. 


MR. P. F. BOURSCHEIDT: 


Iam with the Peoria Life. We have been taking some aviators, 
the premium depending upon the individual case. It varies from 
$10.00 to $25.00 per thousand extra. We have been somewhat 
lenient. 
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Of course, we do not accept those who do stunt flying while 
students, but as a rule we accept the experienced aviator by charg- 
ing an extra premium of $25.00 per thousand. We have taken some 
at $10.00 to $15.00. 


MR. H. BECKETT: 


I presume Mr. Parker’s rider applies only in the Dominion. 

Mr. Parker: Yes. 

Mr. Beckett: Of course in Canada the distinction between the 
limitation of liability and incontestability is very much more clearly 
defined than here in the States. Sometime ago I was really amazed 
to find how many companies issue policies on aviators and then 
limit liability or attempt to do so in exactly the same manner as 
you suggest. 

It did not appear to me that under the laws of most states the 
attempt to limit liability would have very much standing in court. 
I know our own Legal Department is of that same opinion. 

We think it is an extremely dangerous practice to attach such 
a rider to a policy as Mr. Parker suggests because it would give us 
practically no safeguard after the incontestable period in the 
policy had expired. 

MR. W. A. P. WOOD: 


On account of the company with which I am connected doing 
business both in Canada and in the United States, we have en- 
deavored for the most part to have a practice which could be 
carried on in both countries and for that reason we have not been 
following the practice that Mr. Parker has spoken of. 

In the case of commercial aviators we have been charging extra 
premiums, but very much larger extra premiums I am afraid than 
some of the other companies have been charging, judging by what 
we have just heard. 

In the case of the commercial aviators, our minimum extra 
premium is practically $50.00 per thousand, and it goes from that 
up to possibly $100.00, according to the estimate we place on the 
additional risk involved in the particular work in which they are 
engaged. 

There are cases in which persons not commercial aviators 
would only be flying for a very short time, as far as we could judge 
from the description of the work in which they were engaged, and 
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in such cases we would charge smaller extra premiums. They are 
rarely, however, below $25.00 per thousand. I think possibly in one 
case it went as low as $15.00 per thousand. 

In the case of passengers (Mr. President, you also referred to 
passengers) it is our practice to allow those who are not the owners 
of their own machines the privilege of taking flights, and this 
privilege is really incorporated in the policy contract. We do not 
allow any person at all within the first two years to engage in 
aviation, apart from flying as a passenger, without getting permis- 
sion from the company and paying an extra premium. 


MR. A. B. WOOD: 


The practice of our company, the Sun Life, is somewhat similar 
to that which has just been outlined by Mr. W. A. P. Wood. We 
had the question up particularly in connection with such men as 
are engaged by the large pulp and paper companies and we adopted 
a regulation, which is entirely experimental, inasmuch as we have 
nothing to go on, by which we charge an extra premium to the 
experienced aviator of $25.00 a thousand and we also limit the 
amount of assurance to a sum not exceeding five thousand dollars. 
I do not think we would take any case for a larger sum. 

As regards the ordinary individual who says that he may 
occasionally take a flight, it is not our practice to impose any 
restriction. If we have inquired into the case and find that he is 
not going to engage in flying regularly, but it may be that he may 
desire to do it and may do so occasionally, we have allowed him 
that privilege without charging any extra premium. 

Mr. Evans: I take it that if a line were established between 
Montreal and New York and you found that your business men 
were making use of it for ordinary business purposes you would 
probably take their applications without charging anything extra? 

Mr. A. B. Woop: I think in all probability we would. In 
England, for instance, the same question comes up where men are 
frequently taking trips from London to Paris and we are not 
imposing any extra premium at all. We are permitting those trips. 

Mr. Evans: No limitation at all? 

Mr. A. B. Woop: No. 
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MR. VALENTINE HOWELL: 


In perhaps half a dozen instances in the past the Guardian Life 
has accepted applicants where there appeared to be some possible 
suspicion that the aviation hazard existed, on a standard basis, 
with a clause limiting liability for two years. We limit it for two 
years because we believe that a clause imposing any longer limita- 
tion would not be legal. 

In the case of applicants in the reserve aviation corps, or in 
other situations where it seems probable that they will not fly 
more than six times a year, we concluded to accept them with an 
extra premium of $10.00 per thousand for a limit of $5,000.00. 


MR. E. A. PORTER: 


I was recently very much interested to go over re-insurance 
papers on a rather celebrated Dutch designer of aeroplanes who 
came to the United States to head a company, Among the papers 
submitted was a description of the kinds and amounts and ratings 
of insurance he had obtained in the United States. One large com- 
pany had taken him for, I think, a $20,000.00 policy, $5.00 a thousand 
extra and another company, I think, charged him $25.00 a thousand 
extra. So that there does not seem to be any great degree of uni- 
formity. 

Without any experience and judging only from the information 
that we have had from time to time in the publications of this 
Institute and the Actuarial Society, my own judgment would be 
that a single flight in an aeroplane is not in itself a very great hazard 
and a company can well afford to assume the risk of a few flights, 
or of occasional flights, but when the applicant is anything near a 
continual participant in aviation or is a professional or likely to 
become so, it appears that the hazard becomes very great indeed. 
It is doubtful if $25.00 a thousand even really covers it. 


MR. F. A. DRAPER: 


For those who would like some information and statistics relat- 
ing to the passenger end of aviation: in the Saturday Evening Post 
about two months ago there was a series of three articles entitled 
“Europe Takes to the Air.” Those articles gave very complete 
description of passenger aviation in England and on the continent, 
with tables showing the number of passengers carried and the 
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number of fatal accidents. The accidents seemed to me to have 
been remarkably few, almost negligible; comparable only with the 
possibility of a pedestrian being injured by an automobile in this 
country when crossing a street. Those who would like information 
on the passenger hazard will find much of value in those articles. 


MR. W. A. P. WOOD: 


There is another method of dealing with those cases in which 
they say, in connection with their occupation, that they perhaps 
may take two or three flights a year, and you may suspect that they 
will take more, perhaps ten or twelve. If they think themselves 
they are only going to take very few flights it is quite fair to say, 
‘All right. Then, if that is the case, we will charge you i 
whatever you agree on, say $25.00 per thousand. “That will cover 
ten flights or more. If you do not take ten flights we will allow 
$2.50 off at the end of the year for each flight short of ten that you 
have taken.” In that way if their own estimate in the first place is 
correct they will have a very small extra premium. 


MR. G. B. PATTISON: 


As Mr. Bourscheidt told you, our company has made a practice 
of quoting on aviation risks. The majority of the applications in 
which there is an aviation hazard are not applications on the lives 
of professional aviators. They are usually from men of more finan- 
cial standing than ordinary aviators as, for instance, a man who 
has become interested in aviation and who takes an occasional 
flight for pleasure, or an applicant who occasionally uses an aero- 
plane in his business, averaging from ten to twenty-five flights a 
year. On this type of risk, we have quoted rates with an annual 
extra premium varying from $10.00 to $25.00 per thousand. 

We have quoted an extra premium of $25.00 per thousand to 
aviators in the United States Mail Service and, while we receive a 
great many inquiries for quotations on this character of risk, I 
believe we have yet to issue a policy to an aviator in the United 
States Mail Service. All of these applicants complain that the rating 
is too high and they cannot afford to pay the premium. I do not 
believe the company is going to be swamped with applications from 
professional aviators. 
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MR. W. F. POORMAN: 


I am greatly pleased at the amount of information in regard 
to the practice of the various companies brought out in the discus- 
sion. 

The comments of Mr. Elston as to the undesirability of basing 
rates on the experience given are well made. It would appear, 
however, that any discrepancy would be on the safe side. I had the 
experience of obtaining two different tables of exposure from the 
War Department, but as one was based on miles flown and the 
other on hours flown, I felt that the Department’s estimate of 75 
miles flown per hour might account for the variation. I have 
observed that many of the experiences given in various popular 
articles in regard to aviation have omitted those deaths which 
probably could have been prevented through proper regulation and 
inspection. It would seem that the hazard was greatest in taking 
off and landing, so that those participating in aviation might well 
be grouped according to the number of flights made with a stated 
period instead of miles flown. 
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INFORMAL DISCUSSION 
DISABILITY BENEFITS 


Are premiums charged for disability benefits adequate? 
MR. R. C. McCANKIE: 


The Equitable of Iowa did not begin to issue the Disability 
Benefit until 1916. There was in force December 31, 1924, insur- 
ance, including the disability benefit, amounting to over $125,- 
000,000. The Company has not adopted a clause providing that 
disability shall be presumed to be permanent after it has existed for 
a period such as ninety days. The only type of benefit which the 
Company has issued provides that benefits shall accrue upon ap- 
proval by the Company of the disability claim after a specified time 
has elapsed from date of commencement of claim. 

Originally the benefit provided for a waiver of future premiums 
and a monthly income payment to commence six months after ap- 
proval of the proof of disability, and claims could not be filed until 
such disability had been in effect for sixty days. The benefit has 
been liberalized on several occasions until it now is in the form of an 
immediate payment on approval of claim for disability, which must 
have existed for at least sixty days. This type has been made retro- 
active to all policies so that the claim experience which we have 
made up covers practically this type entirely. 

We have brought our disability experience down to June 30, 
1925, and have incurred claims amounting to $368,000 on business 
issued on and after July 1, 1919. The claims incurred materially 
exceed the expected, being 176 per cent thereof. However, the ex- 
pected mortality on disabled lives is $62,000, whereas the actual 
mortality is $78,000, and in addition to this there were $88 ,ooo of re- 
coveries. The ratio of actual to expected mortality is 125 per cent, 
whereas the ratio of mortality plus recovery, that is, the total 
decrement, to the expected decrement, which is only one of mortal- 
ity, is 267 per cent. 

Distributing the decrement by year, we find that in the first 
year of disability we have had deaths in the ratio of 142 per cent to 
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the expected, while we had recoveries which brought the ratio of 
decrement to expected decrement up to 218 per cent. Recoveries in 
the first year of disablement were not so material as in later years 
because, as a rule, no investigation is made of claims until one year 
has expired. This shows up in our experience, especially in the 
second year, where we had deaths of 109 per cent of the expected, 
but when we added recoveries to these deaths we had a ratio of 
actual decrement to expected decrement of over 425 per cent. The 
exposed to risk after the second year is so small that no conclusion 
could be drawn, but recoveries are being made in the third and fifth 
years of disability. 

We also made a distribution by attained age, using three groups 
of ages, under 35, 35 to 50, and over 50. Though the data is too 
small to draw conclusions, it was interesting to note that the mortal- 
ity over 50 was over 200 per cent of the expected, and that there 
were no recoveries. Under 35, on the other hand, the mortality was 
just under 75 per cent of the expected, but, adding recoveries, we 
obtained a ratio of decrement to expected decrement of 212 per cent. 
Between 35 and 50 the recoveries were material, although the 
mortality showed the same high ratio as over 50; i.e., over 200 per 
cent, and total decrement, a ratio of over 375 per cent. Recoveries 
in tubercular cases probably account for the results at the younger 
ages. 

From the foregoing and the fact that claims incurred have been 
176 per cent of the expected, the natural assumption would be that 
the disability benefit had proved a loss, and in order to determine 
whether this is the case or not, we keep an account of surplus on dis- 
ability, charging against the fund the expenses and the reserves on 
both active and disabled lives, and we found, at December 31, last, 
that we had a fairly substantial margin of surplus. 

However, in one month this year we had an increase in existing 
claims of almost 50 per cent. This is not the first time we have had 
such a fluctuation; the same thing happened in the second half of 
1923. This is naturally a disturbing factor and raises the question, 
What should our normal claims be? The personal element enters so 
largely into this type of business that we hesitate to attempt to 
answer our own question. Taking our first six months of disability, 
we would show a loss of surplus of over $80,000 this year, but, if 
claims continue satisfactorily for the remainder of the year and we 
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have the same percentage of recoveries as we have had in the past, 
we will not show nearly as large a loss by the end of the year. 

The only conclusion that I can draw is that our exposure is in- 
sufficient to warrant definite judgment. We have over $125,000,000 
exposed and get wide fluctuations in claims from month to month. 
It would appear, therefore, that companies with a small exposure 
would do well to consider carefully the adequacy of their premiums, 
especially if they are contemplating raising the limit of disability 
benefit which they carry at their own risk. We look forward to the 
forthcoming report on disability experience to help us solve this 
problem! 

There is one other point I would like to make. The reserve 
which we carried on disabled lives was apparently too high, and I 
have felt that we would probably come nearer a true reserve if we 
made up a reserve table on the same basis as a select table, where, 
in the first two years of disability, we would have a comparatively 
small reserve. This assumption is on the basis that the bulk of our 
deaths and recoveries will be in the first two years of disability. 

After that time our ultimate table might very well graduate into 
Hunter’s Table, since we might assume that our recoveries after 
that time will be immaterial and our disabled lives will consist of 
types such as tubercular cases that have lived two years and have 
not been able to resume active duties, insanity cases, and the like. 


MR. F. B. MEAD: 


The first disability benefits granted in this country were granted 
by fraternals, and the first life insurance company began in the later 
nineties to grant a sort of disability benefit somewhat different from 
what we are granting now. So far as my information goes, for the 
benefit granted, the premiums were adequate. 

The first of the modern benefits were granted by two companies 
almost simultaneously in the year 1905. These benefits were merely 
a waiver of premium, with the option of securing the insurance in 
advance by instalments, the instalments being deductible from the 
face. 

These companies were followed by many other companies. In 
those days there was no limiting age, and companies were granting 
these benefits without any idea as to what they cost. It was not 
until 1909 that life insurance companies did know really what it was 
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costing them to grant the waiver at the higher ages. It was esti- 
mated at that time that the extra premium would be about fifteen 
to eighteen dollars per thousand at the higher ages, and then there 
was a scurrying about to put in the limiting age clause. One small 
company I know about put up about $50,000 additional liability 
to cover that feature. 

The original fraternal benefits were not even waiver of premium 
or of dues, as the assessments were continued during disability; they 
merely advanced $100 per thousand for nine years and $100 was 
retained for a final death benefit. So you see what they merely 
granted was the interest on the anticipated payments. 

Life insurance companies continued for a number of years to 
grant merely the waiver of premium, with or without what we now 
call the instalment benefit. 

I recall, ten or twelve years ago, that the Actuarial Society was 
addressed by the president of a life insurance company who urged 
that actuaries really find out what disability benefits cost, to learn 
something about it, and in January following that October meeting 
the insurance world was startled by the announcement of that 
particular company introducing what we now call the income dis- 
ability benefit. 

In my opinion the granting of inadequate rates in connection 
with the income disability benefits is the biggest blot upon the 
actuarial record in this country. The rates were and are manifestly 
inadequate. 

As you well know, it is a principle of casualty insurance that 
the rate experienced will depend upon the magnitude of the benefit, 
and that has been borne out by actual experience, but the companies 
have ignored that principle and have granted these benefits at very 
inadequate rates. 

I endeavored myself to call attention to that feature a number 
of times, as is shown by the Record of this Institute and by the 
Transactions of the Actuarial Society, but never was able to awaken 
any enthusiasm on the subject. 

Two years ago we were startled by some of the companies 
calling attention to the fact that they were experiencing, on the in- 
come disability benefit, 200 per cent of Hunter’s tables at the young- 
er ages. Then there seemed to be some awakening. 

I had the privilege last week, and I suppose I might refer to it 
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just roughly here, of seeing the experience of a large company; and it 
is the worst I have ever heard of up to the present time, and the selec- 
tion of this company is very careful. While their waiver of premium 
experience has been very favorable, well within Hunter’s Table, the 
income disability experience has been disastrous. 

It was explained to me that the increased disability claims were 
due almost entirely to tuberculosis. The business is not old enough 
to have the most of the causes of disability developed yet. The busi- 
ness is not old enough for the degenerative diseases to commence 
to show their effect. It seems to me when the time comes when we 
have a well-balanced experience that the experience will be still 
heavier. I hope that actuaries will have the courage to charge proper 
premiums to make provision for the increased claims which are 
likely to arise from degenerative causes. 

This is the first time, I believe, in life-insurance history where 
the beginning was wrong end foremost. It has always been a prin- 
ciple in life insurance to charge a high premium, to be reduced as 
experience might justify. 


MR. J. S. ELSTON: 


It has seemed to me that computing the ratio of actual to ex- 
pected mortality on disabled lives has perhaps caused more trouble 
than if it were not computed at all, because if you will examine the 
original tables from which the aggregate mortality rates were de- 
duced you will find that the rate of mortality in the first year was 
something like five times what it was in, for instance, the fifth year— 
that is, the original table is a select table. The aggregate table, how- 
ever, is used, and perfectly justifiably, probably, by Mr. Hunter in 
calculating premium rates. In fact, he tested it out in a few cases, 
as I remember, to show that he got practically the same premium 
rate by that process as he did by the select table. But, on the other 
hand, when we show that our ratio of actual to expected mortality 
on disabled lives is 200 per cent, it may be actually 75 per cent of 
what would have been originally expected on the basis of the select 
table, which represents the original data on which Hunter’s Table 
was based. For several years we have computed our experience on 
disabled lives on the select table, using recoveries and deaths instead 
of deaths only. 


We have recently revised our premium rates, taking into con- 
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sideration our experience in the accident and health business as well 
as under the disability provision. Of course, this experience is so 
entirely within the select period, and the losses are increasing at 
such a ratio, that we still can’t form any final judgment as to it, but 
the net result of our studies was an increase in disability premiums 
that may not yet be adequate for the benefits we provide. 


MR. J. D. CRAIG: 


Mr. Mead intimates that he wishes the actuaries would get their 
houses in order and charge adequate rates. We would be very glad 
to have our house in order and charge adequate rates; in fact, are 
trying to do so. 

Of course, the annual statements show that practically all com- 
panies are losing money. We are in that respect one of the guilty 
parties. But the annual statement is misleading to a very large 
extent. A good part of the loss there is due to bookkeeping, because 
on group policies all claims paid are losses, with no premium being 
allowed; also certain benefits have been made retroactive, but no 
premiums charged therefor. We are one of those guilty companies 
that have claims in excess of those provided in the table, particularly 
at the early ages. But it might be of interest to the members here 
who studied the figures included in the paper presented before the 
Medical Directors Association last fall to state that our rates, based 
on the tables of disability there, and including the rates of recovery 
and death, are ample, and in fact have some latent profit—con- 
siderable, in fact—at the older ages. 

We are, however, rather pessimistic, as some of our good friends 
here know, not on what the rate is today, but what it is going to be 
in the future. All experience shows that health-rates increase as 
mortality rates decrease. And if the disability rate steadily increases 
and is combined with an increased liberality on the part of the com- 
panies, it is difficult to know just what the rate will be in the future, 
and consequently what the adequate rate is that we should charge. 


MR. E. W. MARSHALL: 


In 1922 the Provident Mutual began to issue a “Three Months” 
disability clause at a gross premium which was about 15 per cent 
greater than that charged by the majority of companies for the 
same coverage. The Provident Mutual premiums were based on a 
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combination of the Manchester Unity Sickness Table and Hunter’s 
Disability Table as presented by Mr. Cammack in the proceedings 
of the Casualty Actuarial Society in 192t. Mr. Cammack’s single 
premium one-year-term figures, however, were increased at the 
younger attained ages and diminished at the older attained ages 
before premiums were computed, and interest of 33 per cent was 
employed. As the net premiums on this basis, with suitable loading, 
were intended to be adequate, it is interesting to see how the 
Provident Mutual disability claim experience compares with that 
expected according to the above-mentioned modified table. 

For the year 1924 the ratio of actual claims under the disability 
income provision to expected claims according to the above- 
mentioned table was 25 per cent. Of course this ratio should be 
low, because the expected claims are computed from an ultimate 
table and the policies are all in the select period. Just what ratio for 
this select business is consistent with an ultimate ratio of 100 per 
cent after the select period has passed is a question. The Provident 
Mutual experience does not seem very far out of accord with that 
which might be expected from a select table merging into the ulti- 
mate table on which premiums were based. Certainly there is no 
indication that the Provident premiums are too large, although they 
are above the prevailing level of rates of other companies for the 
same coverage. 

Incidentally, according to Hunter’s Table, the Provident 
Mutual 1924 disability experience was 267 per cent of the expected, 
which shows that Hunter’s Table is of little value as a measuring 
rod for disability claims arising under the “‘Three Months” clause. 

There are several reasons why rates which are now adequate 
may not be adequate in the future. Mr. Craig mentions the fact 
that there is a tendency for claims to increase as mortality rates be- 
come lower. It might also be added that disability claims increase 
when policyholders become more familiar with their policy pro- 
visions and the benefits which they can obtain. Some companies 
state that they find a certain class of policyholders, the same class 
which fire insurance companies often fear, are also causing extra dis- 
ability claims. Finally, the tendency of policyholders to secure con- 
tracts providing for disability income equal to or in excess of their 
regular earned income creates a very material hazard which will 
have a bearing on the disability-claim rate. All these factors make 
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it difficult to state that our present premiums will prove adequate 
in the future. 

The question of reserves is also of current interest. So far as I 
know, the Provident Mutual is the only company not using the 
Hunter’s Table in computing its reserves for the disability provision 
on active lives. The Provident Mutual bases these reserves on the 
same table used for compytation of premiums described above. We 
find that our reserves on active lives are from 50 per cent to 60 per 
cent greater than they would be on Hunter’s Table. To obtain our 
disability-claim reserve we make a careful estimate of the probable 
duration of the various claims and compute a corresponding reserve; 
taking into account the cause of disability. On the average, we find 
that this claim reserve is only about 15 per cent of that required un- 
der Hunter’s Disabled Lives Table, the reason for this condition 
being that the Hunter’s reserve is excessive because of the many 
temporary claims arising under the ‘“‘Three Months” clause. 

The net result of these two conditions, that is, the greater 
reserves on active lives and the smaller claim reserves, is that the 
disability reserves on the Provident Mutual basis are about 25 per 
cent in excess of the aggregate reserves for active and disabled lives 
under Hunter’s Table. Of course, in the Annual Statement, the 
Provident will set up the usual Hunter’s claim reserve, but reduce 
the reserve on active lives by the amount by which the Hunter’s 
claim reserve exceeds the actual claim reserve needed as described 
above. Thus the total disability reserve in the Provident will be 
according to our own basis and not according to Hunter’s Table. We 
believe that this method produces a reserve which follows more 
closely the claims experience under the ““Three Months”’ clause and, 
for our company, is thus more scientific. 

MR. E. E. CAMMACK: 

I was talking the other day to the actuary of an English com- 
pany which has been writing non-cancelable health insurance for 
the last forty years, and he told me that his company had under- 
written this class of business successfully and that they used the 
Manchester Unity as a basis for their rates. 

It seems to me that it has not been demonstrated that Hunter’s 
Table is inadequate for basing rates for total and permanent disabil- 
ity benefits, but that a mistake was made when only a trifle was 
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added to the premiums when the disability clause was changed to 
give what was really a sickness benefit, or, in other words, when the 
total and permanent disability clause was changed to non-cancel- 
able health insurance with no payments for the first three months of 
sickness. I cannot help thinking that we should use a sickness table 
in computing premiums where total disabilities lasting three months 
are presumed to be permanent. ; 

The Manchester Unity seems to be the only table available, and, 
roughly, rates based upon the Manchester Unity for a health policy 
with nothing payable for the first three months of sickness are about 
equal to Hunter’s net rates increased 50 per cent. 

So that if you are going to provide for a loading of 25 per cent, 
you would have to about double Hunter’s rates. The going rates 
are not loaded to anything like this extent. 


LIMITS OF RETENTION 


. What points should be considered in fixing them? 

. Should they be less at the older ages? 

. Is a limit of issue in a single year less than the maximum limit of 
value in practice? 

D. How should the substandard limits compare with the standard 

limits? 


QW Se 


MR. J. M. LAIRD: 


We have been chiefly interested in the relation between the 
limit of retention and the limit of issue. On the one hand, we may 
have a company which refuses to cede reinsurance, a company 
therefore, in which the limit of issue is the same as the limit of reten- 
tion. On the other hand, we may have a company which issues 
substandard business but reinsures the entire amount in another 
company and therefore retains nothing. 

When a company issues more than it retains and passes along 
the excess to a reinsurance company, it does not mean that the 
original company expects this reinsurance to be unprofitable. It is 
expected that the entire amount issued will prove profitable, but the 
original company cedes a portion to the reinsuring company in order 
to stabilize its mortality experience by limiting the maximum loss 
on any one life. If this maximum loss on one life has been fixed at, 
say, $100,000, then the limit of retention on the most. favorable 
business will presumably be $100,000; for instance, on ordinary life 
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issued at age 35. At other points, the company is just as able to 
stand a loss of $100,000, but in practice usually adopts a lower limit 
of retention at the old ages, as there is more uncertainty about this 
business. A company which retains $100,000 at age 45 may retain 
only $10,000 at age 65. If it feels that business issued in excess of 
$10,000 at age 65 will prove unprofitable, it should make the limit 
of issue at this point $10,000 and refuse to issue any larger amount. 
Usually, however, the original company feels that larger amounts 
can properly be issued at these higher ages, and although it adopts 
a conservative limit of retention, it issues larger amounts and re- 
insures the excess. — 

At the very young ages it is customary to reduce both the limit 
of issue and the limit of retention. For instance, at age 15 the com- 
pany may feel that on a boy of this age the total amount issued 
should not exceed $10,000. As this company retains $100,000 at 
age 45, then at age 15 it is fully justified in retaining the entire 
$10,000 issued. 

Substandard business, if properly written, should be profitable, 
but the mortality is not so well established as on standard business. 
It is therefore customary to adopt a lower limit of issue and of re- 
tention on substandard business and to reduce this limit still fur- 
ther as the mortality rating increases. For instance, on a case rated 
at 200 per cent mortality the limit of retention and of issue will pre- 
sumably be low, as there is more uncertainty about the accuracy of 
this rating than about the mortality on standard lives. 

For disability benefits and double indemnity it is customary to 
adopt lower limits of issue and of retention than for standard life- 
insurance. One additional factor in considering these special bene- 
fits is the probability that the disability rate and accidental death- 
rate will be higher on policies for large amounts. 


MR. J. R. LARUS: 


It might not be amiss to supplement Mr. Laird’s remarks on 
the reason for reducing the amounts at the older ages by the inclu- 
sion of the theoretical point that our expected variation from 
normal will increase as the probability of loss increases. I believe 
the formula involves the square root of the number of cases times 
the product of the probability of happening and the probability of 
not happening. Now the product of the probability of happen- 
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ing and the probability of not happening increases as they ap- 
proach one-half, which means that as the age increases the ex- 
pected liability to a variance from the normal will increase, so 
that a company taking $100,000 at age 65 is liable per thousand to 
have a greater variance from the normal mortality than at age 25. 

I think that is one of the points that makes a good many of us 
reluctant to keep our limits constant as we approach the upper ages. 

As Mr. Laird indicated, there are also other reasons that make 
us feel that the limit at the upper ages should be somewhat more 
conservative. Medical selection probably is not so sure at the older 
ages, and we understand that what selection there is wears off more 
quickly. 

Moreover, the basic table that we are using—whether it be the 
American Experience, or, to a less extent, the American Men— 
gives us a greater margin at the younger ages than at the older ages, 
and even in participating companies, where the dividend might be 
counted on to correct this condition, it seems that the tendency is to 
charge the younger risks more than they should be charged. 

This is brought about by a great many circumstances. It might 
be well to mention the fact that several large non-participating com- 
panies, under the American Experience valuation method, are 
charging more at the younger ages than they feel they actually need. 
They would otherwise be faced by the problem of putting up a 
deficiency reserve. 

So that it seems to me at the present time we are not making so 
much surplus on our policies issued at the upper ages, and for that 
reason, too, would want to keep down the amount of those policies. 

Moreover, the insurable value of a man decreases as he ap- 
proaches the twilight zone of physical and mental usefulness. 
Policies issued at younger ages have accumulated reserves, and 
therefore the risk is not so great when they get to the advanced ages, 
but a policy issued at the upper ages involves quite a problem in 
insurable value if issued for any large amount. 

The same line of theoretical reasoning would apply to sub- 
standard business, because the rate of expected mortality is greater 
than under standard business. We would therefore expect the diver- 
gence from the normal to be greater and it would seem for that 
reason we should have a lower limit—apart from the fact that our 
basic knowledge is not so sure, and that from this consideration as 
well we should deal more conservatively. 
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MR. F. B. MEAD: 


I don’t know as I understood Mr. Larus. It is my understand- 
ing that it is a well-established principle of the theory of probabili- 
ties that the relative amount of deviation decreases as the proba- 
bility of the event increases. Therefore if we have approximately 
the same percentage of marginal expected at the higher ages as at 
the younger we are safer at the higher ages than at the younger 
when the same number of lives are involved, that is if the margin 
of tabular expected over the real expected is great enough. 


MR. J. G. PARKER: 


The divisions of the subject made by our Program Committee 
do not specifically include the disability benefit and the double- 
indemnity benefit. I think, however, both of these benefits may be 
properly included in our discussion of the subject. 

First, considering life insurance alone: The point which, in my 
opinion, should be of the most influence in fixing a limit of retention 
is the amount of expected mortality in the year. With a small ex- 
pected mortality and a large limit of risk it is very easy to see how 
the actual mortality could fluctuate between a very high percentage 
and a very low percentage of the expected. On account of the mor- 
tality being one of the large sources of surplus earning for the year, 
such fluctuation would affect to too great an extent the continuity 
of the surplus earnings of the company. It is, therefore, most im- 
portant that there be some relation between the limit of risk and 
the amount of the expected mortality. 

In order to give some definite figures I will state the limits of 
retention of our own company one year ago. At this time the ex- 
pected mortality was, roughly, $1,500,000 and our maximum limit 
of risk on a single life was $30,000. 

The second point which should have a bearing on the limit of 
retention should be the surplus earning power of a company in any 
year. Ican imagine that a company with very low premiums, earn- 
ing a low rate of interest and barely earning sufficient surplus to pay 
its dividends, should be very loath to keep a large limit on any one 
life. On the other hand, a company with large surplus earnings 
could afford to risk a greater fluctuation in actual mortality in any 
one year by keeping a larger limit of risk. 

Again, to have some definite figures before us I might state that 
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our surplus earnings for last year were, roughly, $1,400,000, in 
which year our limit of risk on one life was $30,000. 

The third point which I would bring to your attention is the 
amount of “‘free surplus” or contingency reserve which a company 
carries in its liabilities. If a company has provided large contingency . 
reserves for the purpose of caring for any adverse fluctuation in 
mortality it could properly carry a larger limit on a single life than 
a company of the same size with the same surplus earning power but 
without any contingency reserve. 

The fourth point to be considered is the reliance which a com- 
pany can put on the facts provided in connection with the life to be 
insured. In this connection there would come under examination 
the reliability of the company’s agency force, the qualifications of 
the company’s staff of examiners, the territory in which the com- 
pany is operating, and the standard of the risk from an underwrit- 
ing view-point. 

Under the disability benefit very much the same considerations 
should govern the limit of risk on a single life as under life insurance. 
If I remember correctly, the maximum loss in any year due to the 
disablement of a life insured would be, roughly, $1,200 per $1,000 of 
insurance. A company, therefore, that was keeping $30,000 as a 
maximum limit for life insurance should not carry more than $25,000 
with a monthly-income disability feature of $250 per month. This is 
having in consideration only the effect of the company’s surplus 
during the year. 

Other considerations, however, would induce the company to 
make a further decrease in this amount, and that is the fear that it 
is impossible to underwrite disability risks as successfully as life- 
insurance risks and possibly owing to the danger of the premiums 
for the disability benefit being inadequate. 

Under the double-indemnity benefit it would appear from what 
little information is available that the companies have been success- 
ful in their underwriting. It must be taken into consideration, how- 
ever, in addition to all of the above points, that the risk involved is 
very large in comparison with the premium paid. I would, however, 
be prepared at the present time to recommend that a company 
which would carry a total on one life of $30,000 carry $15,000 under 
a life policy granting the double-indemnity benefit. 

B) Should the limits be less at the older ages?—I think the con- 
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sideration of this subject involves the point which I mentioned 
under the first division of the subject, and that is, the reliability of 
the facts presented in connection with the risk. I think it is gen- 
erally conceded in underwriting that it is impossible to get as ac- 
curate an examination of a risk at the older ages as at the younger 
ages. This consideration alone should influence a company in keep- 
ing a lower limit at the older ages. 

I think also it could be argued that a lower limit should be kept 
at the younger ages, say ages under 20, on account of the uncer- 
tainty with regard to the assured’s future health and habits. In the 
case of our own company our limit at age 15 is half of the limit at age 
20. The limit is kept constant to age 55, when it decreases with age, 
being three-quarters of the maximum limit at age 60, less than half 
at age 65, and one-eighth of the limit at age 70. 

C) Is the limit of issue in a single year less than the maximum 
limit im practice?—In the case of our own company, whose limit of 
risk is not large, we have never made any distinction between the 
amount which we would assume in any one year and the total 
amount which we would carry on a life irrespective of when the 
insurance was effected. 

D) Comparison of substandard lives with standard lives.—In de- 
termining the limit of risk under substandard business I think that 
the information which you have about the particular class of risk in 
question should be given full consideration. For instance, on ac- 
count of the definite nature of the statistics obtainable in assessing 
the value of overweight risks, a company would be much safer in 
taking large classes of overweights on a substandard basis for their 
full limit than they would be in taking equally large classes of a 
more speculative type, such as risks showing a history of suspected 
cancer, for an equal amount. The general rule might therefore 
be made that the less information you have about a particular 
class of risk, the lower should be your limits of retention of this 
class. 


PROFESSOR J. W. GLOVER: 
I was interested in what Mr. Parker had to say about various 


causes which are perhaps not measurable by formulas, which affect 


the limit of retention. 
In regard to the application of pure theory I think Mr. Larus 
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has given the correct answer to the eo At least that would 
be the first way to approach it. 

Given a sample of individuals, the SERRE p, and the 
complement, g, the standard deviation would be greater at the 
older ages because q then increases and f decreases; the maximum 
value corresponds to p=q=3. 

However, there is another factor entering here which might 
explain why the experience at the older ages is less reliable. 

The probable error of the standard deviation varies inversely as 
the square root of the number, 7, so that if the sample is smaller, as 
it naturally is, the variation of the standard deviation is less stable. 


MR. P. H. EVANS: 


I imagine that the actuarial departments do not, as a matter of 
fact, have a great deal of difficulty in arriving at a satisfactory work- 
ing answer to these questions. The real difficulty seems to be in 
framing the argument to satisfy a board of directors. It seems un- 
likely that the deviation formulas that Mr. Larus and Dr. Glover 
are talking about will be very convincing to a board or committee 
of laymen. 

MR. J. D. CRAIG: 


A formula such as has been mentioned here carried the day in 
our company and is what our limits are based upon. 


MR. HE. A. PORTER: 


Mr. Larus and I have been continually hitting upon the same 
ideas. Mr. Larus has referred to practically the same things that 
I have intended to cover. 

I want to emphasize, before I say anything along the theoretical 
line, that I do not believe that the question of retentions is a 
theoretical problem in the sense of a problem of mathematical prob- 
abilities. There are, after all, too many elements involved in it to 
make it just a matter of pure theory. 

However, there are certain rather enlightening things to be got 
from the formula for the standard deviation of the binomial series, 


c= V npa. If you allow g to vary and remember that / is equal to 
unity minus q, you will find that the standard deviation will increase 
as g increases until g reaches one-half, and then decreases. At age 
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95, if it is true that death must occur within one year of that age, 
there would be absolutely no risk in any amount of insurance. The 
standard deviation would become zero. 

If, on the other hand, you take the relative—take the ratio of 
the standard deviation to the net pure premium, the one-year-term 
premium received—you will find that that ratio decreases with ad- 
vancing age, decreases until the end of the table. It is at its maxi- 
mum value at the lowest possible mortality. 

Now, as to this variation of g, the rate of mortality can vary 
because of increasing age or because of increased hazard due to some 
other source, because of impairments, or the facts being difficult to 
ascertain, or something else of that kind. 

In either case, in the case of either the old man or the doubtful 
or substandard risk, the indication of pure theory is to the effect that 
the limit of retention can properly be decreased. 

Now, as to the variations of number, if in the same formula you 
allow 2 to vary, you find that the standard deviation varies directly 
as the square root of the number of lives involved. 

That leads to a very interesting and probably erroneous con- 
clusion that we can express something like this: 

Suppose we have a company with $9,000,000 of insurance in 
force—we will assume this volume made up of exactly like policies 
on like risks—which is able to carry a certain limit, say, $10,000, 
safely, with a free surplus of $100,000. Now, if we assume that the 
free surplus is the only test of the risk-bearing possibilities of that 
company, when that company reaches $100,000,000 in force, if it 
has not increased its retention, it should, nevertheless, although far 
larger now, have a surplus of $333,000, an increase of three and a 
third times, due to the square-root rule. 

Now, a conclusion of that kind, it seems to me, can vary a great 
deal from the mark either way, and is not the real test at all. 
Mathematics deals with pure premiums. It does not take one very 
important thing into consideration, which is that, in most of the 
life-insurance business transacted, presumably there is a margin of 
profit. This margin of profit is a contribution to the ability of the 
company to carry risks. 

In fact, the problem, both practically and theoretically, in de- 
termining retentions can be put something like this: 

That every item of business put upon the books adds to the risk 
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the company must carry and adds to the ability of the company to 
carry that risk. 

If a company is in a stable position, a safe position at any mo- 
ment, it is only necessary to make sure that the new business added 
will contribute in equal portions to the risk carried and the ability 
to carry it. Now that is not a simple mathematical proposition. 

During Mr. Gunn’s stay in Indianapolis he and I had quite a 
few prolonged discussions on this subject in which we endeavored to 
crystallize our ideas, and I don’t believe either of us ever succeeded. 
You have to consider the kind of business, participating and non- 
participating. You have to consider the surplus, the free surplus, 
and the various contingency reserves. You have, above everything, 
also to consider the earning power of the company in the way of 
recuperation from losses and preparing for possible future losses. 
As a practical problem I think that the following suggestions can 
possibly apply: 

In the first place, I have inquired of a great many actuaries, or 
rather I have made a statement which they would not challenge, 
that I had never known of a life-insurance company which was 
actually badly hampered by a purely accidental fluctuation in mor- 
tality. Now, there may be—it only needs one example to change 
my argument—but my argument is that most of the companies in 
existence have, as a practical matter, found a safe solution to this 
matter of retention. Now, if at any particular moment a company 
does have a safe solution I think we can more or less use these 
theoretical considerations to determine when it will be safe and how 
much it will be safe to increase those retentions. We can also use a 
good deal of judgment on the kinds and classes of business which are 
expected to be carried, and as to how much additional burden we 
can put on the company in those particular classes. 

It is really, especially to the small company, a very vital prob- 
lem. Reinsurance is a genuine cost to the company. Every item of 
business that a company safely can keep at its own retention should 
be kept. It is up to the actuary of every small company to see, 
whenever possible, that the cost of reinsurance is reduced just as 
much as can safely be done. 


MR. J. M. POWELL: 


Just one point that seems to be important to bring out, and 
that is that in these limits the continuous instalment benefit should 


1925] Informal Discussion 281 


be considered. Of course this feature is usually considered, but oc- 
casionally it is accidentally overlooked through clerical oversight; 
thereby giving the company a much greater risk than it intended to 
assume. 


THE AMERICAN MEN TABLE AS A BASIS 
OF VALUATION 


PRESIDENT EVANS: 


I think it well to state what probably you all know, that while 
the subject of the use of the American Men table has been more or 
less under discussion since 1919, the matter has been brought more 
forcibly to our attention by the Actuary of the Connecticut De- 
partment, who presented a very carefully prepared paper at the 
recent convention of the Insurance Commissioners in San Antonio. 
As a result of the presentation of this paper the Insurance Com- 
missioners convention appointed a committee. 

After some discussion they decided that it was an actuarial ques- 
tion and appointed a committee of actuaries, consisting of the 
Actuary of the Connecticut Insurance Department, Mr. W. M. 
Corcoran, Mr. Grady H. Hipp, the actuary of the New York Insur- 
ance Department, and Mr. J. F. Williams, the actuary of the 
Illinois Department. They also appointed Mr. J. D. Craig, as rep- 
resenting the Actuarial Society, and Mr. George Graham, as repre- 
senting the American Institute. The Board of Governors has con- 
firmed the selection and Mr. Graham is a member of that com- 
mittee as representing the American Institute of Actuaries, in so 
far as any individual can represent the American Institute, there 
being, as you know, in our by-laws, a rule that the Institute can- 
not consider resolutions expressive of opinion. 

The subject is now before us for discussion. 


MR. S. E. ALLISON: 


Anyone opposing the adoption of the American Men table is 
leaving himself open to criticism as preventing companies from 
granting lower rates to younger people. I offer myself as the willing 
victim of the sacrifice. 

I think all of us are more interested in the institution of life 
insurance than in any company. And if any individual company 
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wants to grant lower rates to policyholders at the younger ages, it 
can do so under the American Experience table by putting up a 
deficiency reserve. 

I think there is something more vital, however, in the considera- 
tion of this subject, and that is the safety of the younger companies 
and the problems which the vast majority of the non-participating 
companies will have to face in this connection. 

Theoretically, of course, there is no objection to the adoption 
of the table, with the possible exception, as I understand it, that the 
American Men table does not include the experience of any pan- 
demic years, and to that extent is not as safe as the American 
Experience table. 

Those who went through the pandemic with not too great a 
surplus know how they felt and suffered during that period. 

Also, it will be said that the American Men’s table causes a 
smaller reserve to be put up in the earlier years, and therefore it will 
be argued that it gives the younger companies more leeway in the 
question of expense. 

In the matter of leeway in expenses, those of us who have dealt 
particularly with the problems of a young company know the neces- 
sity of keeping down expenses. We know that all agency contracts 
have to be made on the basis of a certain profit to be received on the 
business. If a change were made, and all non-participating com- 
panies reduced their rates at the younger ages, it would be necessary 
to change the agency contracts because, in my opinion, all of us 
must receive at least the same minimum amount of money in 
future that we are receiving now in order to conduct our business 
properly and keep it safe for our policy holders. 

I personally would consider the adoption of this table at this 
time a dangerous thing for the institution of life insurance. Our own 
company—perhaps because we have a source of surplus on a certain 
class of our business, namely, the tropical business, which is more 
real than apparent—would suffer perhaps less than some of the 
others; but it is a problem that every young company has to face 
and to which they are giving very serious consideration. It has to 
be dealt with on a practical basis, and I repeat that I consider the 
change inadvisable at the present time. 
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MR. E. E. CAMMACK: 


Through the retention of the American Experience table of 
mortality the stock companies are compelled to charge at the 
younger ages rates which they know are excessive in comparison 
with the rates they charge at the older ages. This needs no demon- 
stration, I believe that the net cost under participating policies, 
both with the big companies and the small companies, is less at the 
younger ages than the net cost under a non-participating policy, 
even in the first year of insurance. That shows that the non-par- 
ticipating companies are charging the public an excessive rate. 

And from a practical standpoint I think it puts the non-par- 
ticipating companies in an awkward position, and particularly the 
smaller companies. 

All that is necessary to do is to charge an adequate rate, a rate 
under which you can carry out your obligation to the policyholder 
and make some profit for the stockholder. 

When you are charging at the younger ages so much more than 
the participating company, the stock company does not ‘get the 
business. The larger stock companies valuing on the net level- 
premium basis, use for their gross premiums at the younger ages the 
net American premiums because they want to avoid putting up a 
deficiency reserve. The smaller stock company valuing upon a pre- 
liminary-term basis, even though it is just as economically managed 
and can issue insurance just as cheaply, must charge a higher rate 
than the large stock company with a large surplus, and is therefore 
in an unfavorable position. 

A change in table would enable the small company, if it were 
well managed (most of them are, and many of them are as economi- 
cally managed as the big ones), to quote the same rate as the com- 
pany that was valuing its business on the level-premium basis. I 
can’t think myself of anything that would be more advantageous to 
the smaller stock company than the optional use of the American 


Men table. 
MR. C. O. SHEPHERD: 


Without entering into the question as to whether the American 
Men table is desirable as a permissive basis of valuation, it seems to 
me that we can say that the American Experience 33 per cent table 
is not a satisfactory basis. 

The larger non-profit-sharing companies have felt the pinch of 
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legal requirements at the younger ages by having their premiums 
fixed at a point below which they can’t go without putting up 
deficiency reserves. A company valuing on the Illinois Standard 
basis has high net renewal premiums and it can’t reduce its office 
premiums even to the point reached by the net level non-par com- 
panies at the younger ages without running into deficiency reserves. 
The Illinois Standard companies have felt that restriction already 
and I believe they are going to feel it toa much greater extent in the 
future. 

I am satisfied of one other fact, and that is that even through 
the American Men table, with 33 per cent interest, were made a 
permissive standard and we were free to issue policies at lower rates 
at the younger ages, we couldn’t do so without modifying our sur- 
render values. Our present surrender values require premiums al- 
most as high as the premiums that are being charged. 

In order to take advantage of the American Men table with 33 
per cent interest as a standard we should be privileged to exact a 
surrender charge greater than $25 a thousand. It is a very undesir- 
able situation to be compelled by law to grant surrender values that 
are considerably in excess of the amounts that can be accumulated 
under present-day conditions. We do not need to apologize for the 
fact that expenses exist. I think our institutions are well managed, 
and it simply comes down to the point that life-insurance business 
has taken a certain form under which the expenses run very heavy 
in the earlier policy years, so that it is impossible to accumulate the 
legal reserves that are required. 

Mr. Cammack showed in his paper in 1919 that under very 
reasonable conditions it was impossible for a company to accumulate 
legal reserves in from ten to fifteen years, assuming a rate of interest 
as high as 4% per cent. It seems to me that the question of a proper 
surrender charge is a very important one to be considered if the 
American Men table is adopted. The American Men table requires 
higher reserves at certain ages than the American Experience. 

I feel that we haven’t had nearly the light on this subject that we 


ought to have. 
MR. J. M. LAIRD: 


Apparently some companies are afraid that the adoption of the 
American Men Mortality Table as a legal valuation standard will 
increase competition. There are, however, various forms of com- 
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petition. One company may pay a high commission. Another com- 
pany may feature low net cost to the policyholder. Some of us are 
operating in New York State, where there is a definite limit on the 
amount of commission which may be paid. We have now reached 
the point where, on account of the valuation standard, we are pre- 
vented from making a reduction in premiums at the young ages un- 
less we are prepared to set aside a heavy deficiency reserve. At the 
older ages, where competition is usually most keen, we are today 
fixing our premiums according to our own best judgment, and this 
competition has not prevented the smaller non-participating com- 
panies from making a splendid development. The adoption of a 
modern valuation standard might permit some non-participating 
companies to make a slight revision of rates at the young ages, but 
the smaller companies would continue to hold their own in com- 
petition with these rates, just as they are now doing in competition 
with the low net cost of some of the mutual companies. 

As a body of actuaries, we are chiefly interested in the scientific 
side of this question. If we had no valuation laws on the books today 
and were asked to recommend either the older American Experience 
table or the modern American Men table as a basis of valuation, un- 
doubtedly the recommendation would be in favor of the modern 
table. 

When the American Men table was first published, there was 
some doubt as to whether such a low mortality would continue, but 
the experience of the last seven years has been even more favorable. 
If all the companies represented here today combined their experi- 
ence on standard business for the last seven years, it would un- 
doubtedly show a mortality lower than the American Men table. 

There might be some justification for a valuation basis of 125 
per cent of the American Men table, but there is little excuse for 
forcing us to retain the American Experience table, which gives a 
mortality of about 200 per cent at age 20 and only roo per cent at 
age 60. This means that if the American Experience table really has 
a margin for extra mortality, it is a margin which is constantly 
diminishing as the age increases. 

It is possible that the present low mortality may be followed by 
a period of higher mortality, but it is more likely that over a period 
of years the mortality will show even further improvement. If that 
is the case, many non-participating companies which today feel that 
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their present gross premiums are low enough may wish to make a 
revision downward. Each company should be permitted to base its 
gross premiums on its own interest earnings, expense rate, and 
mortality experience. It should not be hampered by a legal stand- 
ard based on the assumed mortality of more than sixty-five years 
ago. 

MR. W. P. COLER: 

I am somewhat in sympathy with Mr. Laird’s remarks, par- 
ticularly when he said that he could understand the desirability of 
requiring a valuation standard of 125 per cent of the American Men 
table. 

I think that our American Experience table is an absurdity, in 
view of our experience, but I have been surprised that no one has 
mentioned the effect of the change on extended insurance. 

I believe the requirement of the statute for extended insurance 
should be either eliminated or that the companies should be allowed 
to vary the surrender charge on different non-forfeiture values. 


MR. C. H. BECKETT: 


I have not anything, at this time, to say either for or against 
the adoption of the American Men table as a permissible basis of 
valuation. I would like, however, to ask a further explanation of 
Mr. Cammack’s statement that through the retention of the Ameri- 
can Experience Table of Mortality the stock companies are com- 
pelled to charge at the younger ages rates which they know are 
excessive in comparison with the rates they charge at the older ages. 

If that statement is absolutely true, it will constitute to me one 
of the strongest possible arguments for the adoption of the American 
Men table. I have never had occasion to deal with the problems of 
non-participating stock life-insurance companies, and with par-. 
ticipating business we have a fairly equitable method of adjusting 
these excesses. 

However, this movement is likely to be far-reaching since, if new 
valuation laws are to be enacted, we shall have to deal with our 
legislatures. If the American Men or any other table should be 
adopted in some states as a fixed standard instead of a permissible 
standard, and not adopted at all in other states, the life-insurance 
business will be in a worse condition than it was some years ago, 
which, by the way, necessitated twenty-five years of discussion and 
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educational work before there was anything like a permissible mini- 
mum legal standard of valuation. 

The prospect of such a situation again arising is not pleasing to 
me unless the benefits to be derived ultimately fully justify the 
eftort. If it is necessary to make such a change in order to prevent 
charging excessive premiums at the younger ages, as Mr. Cammack 
suggests, I am willing to support the movement, but I am not yet 
persuaded that such a course is necessary. If any company wishes 
to reduce its premium rates below the net American Experience, 
why not do so and put up a deficiency reserve? It appears to me that 
any difficulties that would be met by following such a course could 
be easily overcome. 

Mr. Cammack: I think that I said that companies were com- 
pelled to charge a higher rate than they otherwise would charge, 
unless they were willing and able to put up the deficiency reserve. If 
I didn’t, I meant to say that. 

‘The deficiency reserve would be so large that there are few com- 
panies that could afford to put it up. There are a few, perhaps, but 
most of the companies could not afford to put up that extra reserve. 

I will add one thing, that the statement, even if I had not made 
that restriction, is true in Pennsylvania, because under the Penn- 
sylvania law you cannot quote less than the net rate, whether you 
put up a deficiency reserve or not. 


MR. H. W. BUTTOLPH: 


I don’t know that I have anything of particular interest to say, 
but I cannot resist the opportunity to align myself with those whom 
Mr. Allison designated as the goats. 

I do not know whether the Program Committee had anything 
particular in mind that led them to frame the title of this discussion 
just as it was framed. If so, they must be disappointed in the dis- 
cussion, because it seems to me that we have wandered far, but I 
will assume that the majority of the speakers who have already ad- 
dressed themselves to this subject have interpreted it correctly. 

The discussion, however, seems to have been more an attack on 
the American Experience table than a defense of the American Men 
table as a basis of valuation. 

I presume that there are few of us who, from a strictly theo- 
retical, actuarial point of view would severely criticize the American 
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Men table as a basis for valuation. We certainly would all admit 
that from that limited point of view it is a table much superior to 
the American Experience table. But, fortunately or unfortunately, 
as your point of view may be, the strictly theoretical, actuarial point 
of view is not the only one to be considered here. 

I rather regret that this subject, whenever broached, seems to 
call forth so much talk about competition. It seems to me that com- 
petition is going a little too far in life insurance today. I think that 
the public generally would be better off if there were not quite so 
much competition in the business as there now is. 

The question of surrender values is a serious one, it seems to me, 
but I do not think that a change in the basis of valuation would 
bring about any material change in cash surrender values. 

One of the speakers, I believe, said that if the change were 
made we would need more than the $25 surrender charge that is now 
allowed us. Iam not much of a gambler, but I would like to wager 
that we would not take the full $25, if we had it, because of com- 
petition. 

It seems to me that if we could set a limit, a maximum, rather 
than a minimum, limit, on surrender values we would be getting an 
improvement in the general situation. 

I do not believe that the company which charges the lowest 
premium rate is the best company by any means. 

My experience in the life-insurance business goes back more 
than thirty years now. And I remember very well two leading ex- 
ponents of the rival camps in the days when I first entered the busi- 
ness. One of those companies made no pretense whatever of giving 
cheap insurance. The rates were high. The net results were high, 
and everybody knew it. The other company scarcely ever issued a 
piece of advertising literature without calling attention to its low 
rates of mortality and the resulting low cost. 

Now, it may have been superior administration on the part of 
the company with the high rate of mortality and the consequent 
high cost in other matters than this one, but it is a fact that while 
both of those companies are large companies today, and extremely 
prosperous, in the broad sense of that term, yet the one with the 
high rate of mortality and the high so-called ‘‘net” cost has far out- 
stripped the other. 

I like to think that, whatever comparison might be made as to 
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the skill of the management of those two companies, the success of 
the one company over and beyond the success of the other has been 
a recognition by the public of the fact that the one company with 
the high premium rate and the high rate of mortality was giving to 
the public a greater service than the company which was seeking, 
so far as humanly possible, to restrict the selection of risks to the 
class of those that never die. 

So I would say that from the broad economic point of view that 
company is the best company which has the highest rate or mortal- 
ity and the consequently high premium rate, just so long as it does 
not get so high that the average man cannot afford to pay the 
premium. 

In discussing this subject a good deal is said about the injustice 
done to the young policyholder. It seems to me that we are curious- 
ly blind in not saying more about similar injustices, and concentrat- 
ing solely on this question of a mortality table. I have not prepared 
myself on this subject to go very far, but it seems to me that the 
interest rate has a great deal to do with it. 

Whatever just criticism may be made of the American Experi- 
ence table of mortality, it is not more to be criticized than is a 3 or 
33 per cent interest rate today. Whatever may be said of the excess 
charge forced against the young policyholder as compared with the 
older policyholder, it is not as great as the excess you are charging 
your superstandard mortality risks as compared with those who are 
just inside the line dividing your standard class from your sub- 
standard class. 

I, of course, need hardly say that I believe in substantial justice 
to our policyholders, but I do not believe in a very great refinement 
or segregation into many classes. 

I do not think, because you, Mr. Chairman, may be of the class 
of risk on which the company expects and actually does experience a 
mortality rate of but 75 per cent of its normal rate, and I may be of 
the class on which the company expects and does experience 125 
per cent of its normal rate, that you are being discriminated against 
in an unwarranted way and that I am being discriminated in favor 
of in an unwarranted way because we are being put in the same class 
and, assuming the same age, we are charged the same premium. 

The American Experience table, whatever its technical theo- 
retical defects may be, is, as I think everybody will agree, a safe 
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table. If the adoption of the American Men table would result in a 
lower premium charge and, as I think has been proven by others, 
would in the long run result in the accumulation of a higher reserve, 
it is of course apparent to everybody that the surplus earning ability 
of the company will be decreased. 

If the influenza epidemic of 1918 taught us any one thing it was 
that surplus, or a surplus earning-power, is far more valuable than 
reserve. ; 

The practical difficulties in making a change in the valuation 
laws of the states of the country would be very, very great. I 
shudder to think of the slips that might be made by the legislatures 
of many of our states in putting through any change in the legal 
standard of valuation, because there are so many things that should 
be made consistent with that change. 

I do not believe the statement which has been made that no 
company today has a rate of mortality equal to, or in excess of, that 
shown by the American Men Ultimate Table. I not only do not 
believe it, but I think I am in a position to prove absolutely the 
contrary. Of course, I am not speaking of the American Central. 
Neither will I confine that statement to the one illustration that I 
am going to give, because that was a very abnormal case. But the 
question of safety under all conditions seems to me an important 
one, and I am going to close with just this one illustration. 

Down in the state of Georgia is a company which, for various 
reasons, got into great financial difficulties. It was undoubtedly in- 
solvent, and insolvent to a very considerable extent. It came under 
the care of the Insurance Commissioner of Georgia, and the Insur- 
ance Commissioner of Georgia has for a number of years now been 
operating that company, not writing any new business, but merely 
operating it, taking care of its old business and paying its claims, 
and all of those claims have been paid in full. 

The company has ever since that time consistently had arate of 
mortality considerably in excess of the ultimate mortality as shown 
by the American Men table, and there has been no such abnormal 
decrease in the amount of insurance in force, and consequent selec- 
tion against the company, as might have been expected, because of 
the fact that the court, in turning this business over to the Insurance 
Commissioner, made it practically impossible for a man to get out, 
ordering that the payment of all cash surrender values and the mak- 
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ing of any loans for any purpose other than that of paying premiums 
be discontinued, and consequently there has not been the effect of 
selection which almost invariably follows an abnormal lapsation. 
But that company has been restored to solvency, for it is solvent 
now, not through savings in mortality, which might have been ex- 
pected under the American Experience table if so terribly out of 
line for a stationary class of that description, but through excess 
interest earnings. That has been almost its sole profit. 

Therefore I come back to one of the points that I tried to make 
in the first place. That is, that the American Experience table as a 
measure of mortality is no more out of line than our legal interest 
rates are out of line with the rates actually earned by the companies 
today. 

MR. GEORGE GRAHAM: 

It may interest you to know that in San Antonio, when this 
question of a committee was introduced, it was first thought to have 
a committee of commissioners, perhaps with one or two actuaries on 
it. But it was finally decided, the question being largely a scientific 
one, that it would be a good thing to have this committee composed 
of actuaries. I think it very gratifying to all of us that the com- 
missioners, in reaching that decision, also decided that the two 
actuarial bodies should be represented on it. I could wish that they 
had permitted each of the actuarial bodies to name their own men, 
but I believe they were prompted to take that responsibility on 
themselves by the desire to have the committee named without 
delay. 

Now, this being an actuarial committee, we are of course ex- 
pected to approach it from a scientific viewpoint, and it will be our 
function to try to reach a correct solution on a broad statesman-like 
basis. Perhaps it will be difficult for some of us to dismiss wholly our 
personal interests and concerns from consideration. 

I think this discussion has been exceedingly interesting and, to 
me, instructive. I hope it is not finished yet. It has brought out 
very clearly in my mind this thought, that the solution of the prob- 
lem is not to be found merely in saying whether the American Ex- 
perience or the American Men table shall be adopted as the stand- 
ard. There are other factors than mortality to be considered. Iam 
glad to hear that in this discussion these other factors have been 
brought out, such as the question of surrender values and extended 
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insurance. Then there is the question of the interest rate. It seems 
to me that we have to consider all of these. 

We have to reach, as nearly as possible, a correct scientific 
answer to the problem, but we have also the practical considera- 
tions. 

No one has questioned the adequacy of the American Experi- 
ence 34 per cent table as a standard for legal reserves, so that I see 
no great urgency that this question be solved immediately. In fact, 
I believe that if this discussion has demonstrated any one thing it 
is that we are not in shape yet, at all events, to give an answer to the 
problem. 

The interest rate has been mentioned. May I just leave this 
thought with you: That there is a uniform assessment bill that has 
been approved by the Insurance Commissioners, and in that bill 4 
per cent is stated as the interest rate. I understand that fraternals 
use 4 per cent as their interest rate. So that there is good basis for 
thinking that perhaps the interest rate as well as the mortality rate 
need not be so fixed and determined as they are at present in the 
statutes. 

MRS ie DE CRATG: 

Possibly there are some people here that might not like to speak 
out in open meeting, but if anybody would like to take lunch with 
us, or talk further this afternoon, as the trains for the East do not 
leave until five or six o’clock, we will be around and glad to get their 
views. Personally, I am absolutely open-minded on the subject. It 
does not mean one thing or another to us. Our net cost for the first 
year that we pay dividends (the third) is about equal to the American 
Men premium, with a loading of 10 per cent, and I do not know 
whether or not we would adopt the American Men table if its use 
were made permissible. We are not in the position of the non-parti- 
cipating companies, nor in the position of the young struggling 
companies, but we are perfectly willing to do anything that is best 
for the insurance business at large. 


MR SH Ra COR BEI: 
(Written discussion submitted after the meeting) 
There is one phase of this question that should not be over- 


looked. We have today substantial uniformity of legal standard 
throughout our many jurisdictions. This uniformity was not secured 
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and could not have been secured upon the merits of any table of 
mortality. The motive for enactment was to regulate life insurance, 
and not to adopt a particular table. The adoption of a uniform 
table was merely incidental, since no other table was seriously con- 
sidered at that time. 

This uniformity is no doubt of more importance to life insur- 
ance than it is to have a better reflection of the actual experience. 
If we attempt to get a new table adopted we shall probably find 
ourselves dropping the substance to seize the shadow, like the dog 
in the fable. 

Consider how difficult it is to secure any uniformity in state 
laws. Consider the diversity of standards upon other subjects of 
legislation, even where uniformity is urgently needed—such sub- 
jects, for example, as divorce, legal procedure, workmen’s compen- 
sation, inheritance taxation, etc. That we have the same standard 
practically throughout this continent is little short of a legislative 
miracle, and resulted from peculiar conditions which would not hold 
again. Anyone who thinks the American Men table could attain a 
like uniformity within any reasonable time must be strangely un- 
familiar with the eccentricities of legislation. 

Uniformity gives us comparisons and aggregates invaluable to 
the business. The faults of the American Experience table present 
some difficulties, but we have become rather skilful in obviating 
them. Even the American Men table would not remove all the diffi- 
culties, nor would it supply a correct standard in all valuations, for 
example, in the valuation of annuities. 

It is evident from this and like discussions in our various bodies 
that even if the exchange of standards were offered to us complete 
and uniform, we would not be unanimous in its favor. In attempting 
to make a change uncertainties would be introduced, much con- 
fusion would be inevitable, and it might be decades before we should 
attain again to the present degree of uniformity in the legal phases 
of the business. 
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BOOK REVIEWS AND NOTICES 


Foreign Exchange from the Investor's Point of View: A Course of 
Lectures Delivered at the Institute of Actuaries, of London, Eng- 
land, during the Session 1924-5. By E. H. Lever, F. I. A. 
London: C. & E. Layton. Pp. 106. 


Mr. Lever has in these lectures produced an exceedingly interesting 
and even fascinating work dealing with an important aspect of the ques- 
tion of money. Especially at this time, when so few countries are on the 
gold standard and the exchange rates between various countries are 
changing so rapidly, it is important for all those dealing with investments 
outside their own country to have such up-to-date information and points 
of view as Mr. Lever has given in these lectures. 

It is perhaps obvious that the American actuary can rarely have the 
same direct interest in the theory and practice of foreign exchange as his 
confrére in Great Britain. The power of investment abroad is practically 
non-existent under the Insurance Statutes of most states, and even in 
those states which permit life companies to invest funds abroad this sanc- 
tion is given only in respect of such investments as may be necessary to 
cover a reserve on policies issued in foreign countries. It happens too that 
the British actuary is more frequently charged with investment of his 
company’s funds than is common in this country. Furthermore, the lec- 
tures were naturally given from the British point of view, but this fact 
is of no great importance, inasmuch as London is still the world’s center 
in foreign exchange dealings. 

However, apart from the immediate question of the practical bearing 
of this study for the American actuary, the theory of foreign exchange is 
important in any understanding of monetary affairs, and no actuary who 
wishes to be conversant with finance in its broader aspects can afford to 
be without at least a basic knowledge of such kindred questions as foreign 
exchange, balance of trade, inflation, and a general knowledge of govern- 
mental financing, both at home and abroad. All of these matters are 
lucidly discussed by Mr. Lever. 

There is so much loose thinking on the question of inflation that the 
student may well give his closest attention to a discussion of this sub- 
ject on pages 18 ff. of these lectures, and it is particularly interesting to 
observe the devices which may be employed by a government in order to 
cause inflation, or to reduce it. A reading of certain pages may help the 
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student to understand why the Federal Reserve Bank has to the date of 
_ this review refused to raise its rediscount rate above 33 per cent, although 
the Bank of England has recently increased its discount rate to 5 per cent. 
In this connection, Mr. Lever has also helped us to understand why the 
dollar exchange in terms of the British pound sterling should have been 
increased by that action of the Bank of England. 

Mr. Lever is evidently a believer in the quantity theory of money, 
which, as he states it on page 20, in connection with the question of 
inflation of currency, seems at least to contain a fundamental element of 
truth. 

An especially interesting portion of these lectures is devoted to what 
are called forward exchange transactions, and in fact such transactions 
have been only very recently practiced on a large scale in foreign ex- 
change dealings. It may be said that they have virtually arisen from the 
great fluctuation in exchange rates, resulting from the war, and it is both 
surprising and interesting to observe the uses of Forward Exchange pur- 
chasing which have been made in recent years. Mr. Lever’s work, indeed, 
appears to contain the first serious study ever given to this new develop- 
ment in international financing. While the danger is pointed out of loss 
which may arise from dealings in forward exchange, it would seem that 
we are told in these lectures a little too much about the successes which 
can be and have been obtained by this method. It seems to the layman 
that the use of forward exchange to make a gain is almost as complicated 
and dangerous as attempting to make marginal profits on stock exchange 
dealings. Mr. Lever, indeed, is careful to sound a note of warning, and 
points out that the use of this financial weapon should be limited to safe- 
guarding investments in foreign countries which, owing to a rapidly 
fluctuating exchange, might depreciate, but at the same time his examples 
of seizing a profit by a rapid manipulation of foreign exchange rates in 
different foreign countries are perhaps more of a guide to speculation than 
to genuine investment financing. 

Altogether these lectures form a practical description of present-day 
foreign exchange methods, and the student who reads with discrimination 
cannot fail to broaden his knowledge in that important sphere of finance. 


eee. 


Reversions and Life Interests. By FRANK LAKEMAN COLLINS, F.I.A. 
Published on behalf of the Institute of Actuaries. London: 
C. and E. Layton, 1925. Pp. 85. 
This little volume consists of a course of four lectures delivered by 
Mr. Collins at the Institute of Actuaries, Staple Inn Hall, during the 
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session 1924-25. The first lecture is on “Legal Aspects,” the second on 
“Actuarial Aspects,” the third on ‘‘Practical Office Administration,” and 
the fourth on ‘‘Funds in Reversion.” 

The type of lecture can be very well deduced from the following 
quotation: “Our literature teems with formulae, and as Mr. Lever 
pointed out in his paper read before the Students’ Society a few years ago, 
the great thing is to grasp the underlying principles. Then it is at once 
seen whether the formula in question applies to the circumstances of the 
case.” Three formulas only are mentioned: those of Nightingale, Jellicoe, 
and Baden; only the first of these is given, and its derivation is omitted. 

It may be open to question as to whether it is desirable to entirely 
divorce an exposition of the principles from the mathematical formulas 
that apply, but where so many contingencies exist, and so many approxi- 
mations must be resorted to, it does seem that good judgment and care 
not to omit any of the circumstances involved are more important than 
mathematical refinements. 

Mr. Collins emphasizes the point that the interest rate to be used in 
the valuation of reversions is of much more importance than the mortality 
rate, and concludes that “the rate of interest ought to be at least one per 
cent higher than would be obtained by buying an investment or lending 
on a mortgage.” 

Following the plan of the Actuaries Text Book (Todhunter), Mr. 
Collins limits his treatment to the four most important interests in 
property created by deed or will, (1) Absolute Reversions, (2) Contingent 
Reversions, (3) Life Interests in Possession, and (4) Reversionary Life 
Interests. His discussion of each of these types of benefit is to the point, 
and reflects the practical actuary to a marked degree. The final lecture 
contains much valuable information and many suggestions for Trustees 
of Funds in Reversion. 

[outs 1. 


Handbook of Mathematical Statistics. By H. L. Rirvz, Eprror-1n 
CHIEF, AND E1GHT OTHER MEMBERS OF THE NATIONAL RE- 
SEARCH COUNCIL COMMITTEE ON THE MATHEMATICAL ANALYSIS 
or Statistics. Boston: Houghton Mifflin Company, 1924. 
Pp: Vii2221: 

Now that the entire Handbook has been included in this Institute’s 
syllabus of examinations, with references carefully distributed between 
associateship and fellowship sections, the Fellow of the future will neces- 
sarily have ideas of the volume decidedly more definite and pronounced 
than any a brief review can possibly convey. Eminent professors (nine 
of them), of statistics, of mathematics, of education, of insurance, of eco- 
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nomics, from Harvard, from Michigan and Illinois and Iowa, from the 
Pacific coast, have produced a dozen chapters on the important phases 
of the mathematical analysis of statistics, in which the gist of the three 
hundred or so items listed in the helpful bibliography is presented in 
conveniently condensed form for the student’s reference. Numerical 
examples of the application of these methods to diversified data are 
generously interspersed. 

Naturally, such a volume has less continuity than a good detective 
story, and is rather harder reading. Some chapters are barely more than a 
collection of formulas, others present a lucid exposition of some important 
branch of mathematical statistics. This diversity arises partly perhaps 
from the diversity of authorship, but chiefly I think from the very nature 
of the separate chapters, which range from the opening r9-page list of 
mathematical memoranda at the one extreme to the exceptionally success- 
ful treatment of simple correlation by Professors Rietz and Crathorne 
and the closing discussion of index numbers at the other. The actuary, 
by the way, tired and baffled after a hopeless quest of the ideal measuring- 
rod for mortality statistics, will derive a certain morose comfort in read- 
ing Professor Young’s account of the difficulties involved in the choice 
of index numbers, or in relentlessly pursuing periodicities through chap- 
ters x and xi with Professor Persons and Professor Crum. 

No doubt the same reader will be most at home in chapter iii, where 
Professor Glover in 28 pages manages to summarize admirably the funda- 
mentals of interpolation, summation, and graduation which it took some 
of us so many years to learn—and alas forget. He will probably be con- 
vinced on finishing the book that if every chapter represents for its field 
as successful a summary as this and the others which he feels competent 
to judge, the Handbook is a treasure indeed; and that if some one chapter 
(I would modestly nominate the ninth, on “Partial and Multiple Correla- 
tion’) means next to nothing to him after painful perusal, the fault lies 
in the reader’s abysmal initial ignorance of that phase of the subject. 

Because of the inclusion of Handbook in the examination syllabus it 
is proper to reprint in Te Record the errata contained in Professor B. H. 
Camp’s careful review of the work in Bulletin of the American Mathe- 
matical Society, July, 1925: 

Errata (partly supplied by the Editor). Page 16, line 12: For at 
least read some. Page 16, line 14: For at least one 2-spot with two dice 
read a 1-spot or a 2-spot with one die. Page 16, line 7 from bottom: For 


V annpq read V anpq. Page 54, line 5: For coefficients read coefficient. 


Page 56, line 5 from bottom: The minus sign (—) in a (Uo—Uw) Should 


be changed to +. Page 70, line 7 from bottom: For m? read m;. Page 73, 
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line 15: For 688 read 668. Page 74, line 6 of Ex. 2: After number insert 
of women’s numbers; fo avoid ambiguity from the use of number in two 
senses. Page 78, line 4 of second paragraph: For fit read fitted. Page 92: 
The integrals are definite and should have upper limits. Page 97, line 15: 


For y read ny?” Page 103, line 7: For 80 read 81. Page 105, line 3 from 
r 


bottom: Omit x and the two commas following. Page 107, line 4: For V 
read VI and for VI read VII. Page 108, line 1: For VII read VIII. Page 


121, line 4 from bottom: For Mt yead zt. 1.¢., delete the prime. Page 126, 
Ty Oy 

formula (9): For jread oj. Page 142: The last line should begin with 

612.34. Page 149, line 2: For (13) read (19). Page 187, formula (8): 


Insert 2 before parenthesis in the denominator. 
Hela: 


Economic Statistics. By Witt1amM LEONARD CRUM AND ALSON 
CurRIE Patton. Chicago and New York: A. W. Shaw Com- 
pany, 1925. Pp. xli+493. 

This book is designed primarily for students of economics, who as a 
rule are not specialists in mathematics, to aid them in acquiring a working 
knowledge of the uses and limitations of statistical processes as a tool in 
economic analysis. The illustrative material is accordingly drawn entirely 
from the field of economic statistics. The discussion of the subject is 
under the heads: Part I, “Statistical Data”; Part II, ‘“‘General Analytical 
Methods”; and Part III, “The Analysis of Time Series.” In part I 
fundamental definitions are enunciated and the sources, compilation and 
collection of data, preparation and construction of tables, and the chart- 
ing of categorical, time; and frequency series are discussed. Advanced 
readers of the work who might regard the treatment as unnecessarily 
diffuse will need to bear in mind that the work is intended for immature 
students. Some inconvenience will be experienced due to the multiplicity 
of tables and charts, making it impossible to keep them in proximity 
to the corresponding text. Part II deals in a non-technical way with the 
standard fundamental concepts incident to statistical analysis. Part III 
is the raison d’éire of the work, dealing as exhaustively as possible in a 
brief work with the analysis of time series. Commendable conservatism 
is displayed at all times in results claimed for the method under consider- 
ation. The following wise caution appears on page 370: “‘The forecaster 
(should) avoid curves as a guide and look behind the statistical results 
at every given moment to assure himself that there are no factors present 
in the situation which need upset the normal sequence of movements.” 
Chapters xxiii and xxiv treat the subjects of “Lagging Correlation and 
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Forecasting Sequence” and ‘Special Methods” made necessary by 
changes incident to the war in a non-technical way and should be of special 
interest to business men and others who are followers of the Harvard 
Index Chart and other guides. 

Although apparently designed mainly as an aid to workers in the 
field of economic analysis, the work under review is one that might very 
profitably be perused by both professional actuaries and business men 
interested in commercial statistics. It very happily points out both the 
strength and weakness of the statistical method in the field under con- 


sideration. 
lake (Ch ME 


Mathematics of Life Insurance. By L. WAvLAND Dow1tne, Ph.D. 
New York: Hill Book Company, 1925. Pp. x+121. 


The Preface informs us that this volume has grown out of lectures 
given at the University of Wisconsin and is intended as a first course for 
young men and women who wish to become trained actuaries; or as a 
final course for other students desiring an elementary knowledge of the 
fundamental principles underlying a vast and growing business. 

The author has succeeded in condensing into this small volume a 
very satisfactory introduction to actuarial studies, and the examples and 
illustrations are well selected. 

In the chapter on ‘Valuation of Policies” the term ‘“‘net reserves’’ 
is used where ‘‘net level premium reserves” would be much more accept- 
able, and the section relating to preliminary term valuation is distinctly 
disappointing. Throughout the chapter on ‘‘Policy Options” the author 
fails to distinguish between surrender values and reserve values. In the 
chapter on ‘‘Contingent Functions,” the symbol used for the net annual 
premium for term insurance is the symbol generally used for the net 
annual premium for endowment insurance. 

In spite of the objections mentioned the book seems well suited for 
use in the classroom, and should prove a useful addition to the library 


of any actuarial student. 
W. O. M. 


OTHER RECENT PUBLICATIONS 


Unemployment Insurance Act, 1925. London: H. M. Stationery 
Office, 1925. Pp. 8. 

Report on Workmen’s Compensation—May 1925. INTERNATIONAL 
LABOUR CONFERENCE—SEVENTH SESSION. Geneva: Inter- 
national Labour Office. Pp. 199. 
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Current Economic Problems. By W. H. Hamirton. (3d ed.) Uni- 
versity of Chicago Press. 

Inter-racial Variation in Infant Mortality. By J. DrPortr, Johns 
Hopkins University, Department of Biometry and Vital Sta- 
tistics. Paper No. 114, Life Table Monogram. Paper No. 115. 
Reprinted from Am. Journal of Hygiene, JC. 1925. Baltimore: 
1925. Pp. 454, 496. 

Manual of Problems and Tables in Statistics with Notes on Statistical 
Procedure. By C. F. Mitts AnD D. H. DAvENport. New York: 
Holt, 1925 Ep. 203. 

Statistical Methods for Research Workers. By R. A. FisHer. Edin- 
burgh: Oliver, 1925. Pp. 239. 
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MINUTES OF THE SEMIANNUAL MEETING 


of the 


AMERICAN INSTITUTE OF ACTUARIES 


HELD AT THE EDGEWATER BEAcuH Hore, Cuicaco, 


Ittinois, NOVEMBER 5 AND 6, 1925 


The Institute was called to order by the President at 10:45 
A.M., November 5, and the following. Fellows, Associates, and 
Nominees of Contributing Members were present: 


. E. Allison 
. E. Babbitt 

. N. Bagley 

. Beckett 
. Bowerman 
ae Buttolph 
. R. Corbett 
. W. Curjel 


~ 


HY. A. Draper 
. O. Dunlap 
. 5. Elston 


Bags Gea 
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ames me Potilie 
. G. Fassel 
W. Glover 
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Henricka B. Beach 
J. H. Birkenshaw 


G. W. Bishop 
ie Ts Boyd 


H. G. Brunnquell 


Helen L. Clark 
W. P. Coler 

(Cp RenC TOSS 

A. C. Eastlack 
Gable roltz, 

J. S. Hale 


FELLOWS 


George Graham 
Marcus Gunn 

A. J. C. Huenergard 
H. H. Jackson 
Dorothy M. Jamison 
W. M. Johnson 

R. E. Kennon 

J. M. Laird 

M. A. Linton 

E. L. Marshall 

HH. C. Marvin 

R. C. McCankie 
James McIntosh 

F. B. Mead 

P. V. Montgomery 


ASSOCIATES 


W. J. Hiller 
Valentine Howell 
F. R. Jordan 
Eloise B. Koch 
A. T. Lehman 

J. H. Lithgow 

A. J. McAndless 
W. H. McBride 
Gertrude L. Pardieck 
J. M. Powell 

H. G. Sellman 


W. O. Morris 
W. E. Napier 
J. H. Nitchie 
J. G. Parker 
G. B. Pattison 
W. F. Poorman 
E. A. Porter 
H. L. Rietz 

in Gaikdetz 
jECoseitz 

C. F. Stein 

M. W. Torrey 
R. M. Webb 
W. A. P. Wood 


. E. Shepherd 

. O. Shudde 

5 SG, Srila 

. L. Stayman 

. D. Strudell 

. B. Sturtevant 

/, L. Tickner 

Targaret Walker 
. G. Walton 

. R. Young 
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NOMINEES OF CONTRIBUTING MEMBERS 


P. P. Andrews.........Royal Union Mutual Life Insurance Company 
GD? Babbitt sea: Bankers Reserve Life Company 

Sse Blashi lhe Ohio National Life Insurance Company 
Richard Boissard...... National Guardian Life Insurance Company 
P. F. Bourscheidt...... Peoria Life Insurance Company 

F. R. Brunner.........Security Mutual Life Insurance Company 

T. F. Brunton.........John Hancock Mutual Life Insurance Company 
iD: Caen sees Federal. Life Insurance Company 

as Coctiiaht see Old Line Life Insurance Company of America 
iC Coxe nese eee National Life & Accident Insurance Company 
[Be HINGIS eis 8 ache acre Ohio National Life Insurance Company 

aE Galbraitheeecess Central Life Insurance Company of Illinois 
DAH Ganveree seer Maryland Life Insurance Company 

Eke Pilea eee Canada Life Assurance Company 

MEN Elansoneeseer tr Wisconsin Life Insurance Company 

H. J. Hornberger. ..... Great Northern Life Insurance Company 
rowers eee er John Hancock Mutual Life Insurance Company 
TRANG. Tinian. 3G ga soe Equitable Life Insurance Company of Iowa 
NNSA UGB. 6 od we on ot LaFayette Life Insurance Company 

J. R. Larus, Jr.........Phoenix Mutual Life Insurance Company 
ReAViS Mal pasaeeierer Reinsurance Life Company of America 

E. W. Marshall........Provident Mutual Life Insurance Company 
H. E. Mizener.........Register Life Insurance Company 

Helen Moon.......... Central Life Assurance Society of the U. S. 

Gi CrIM@Oren sce Imperial Life Assurance Company 

ene Vie Mottaret Liberty Life Insurance Company of Kansas 
Cy EsNelsonee eee mene Missouri State Life Insurance Company 

BH). H. Nicholson: ....-- Lincoln National Life Insurance Company 

F. J. Owen............Berkshire Life Insurance Company 
JE.Gabhippexres: meee Peoples Life Insurance Company 

T. C. Rafferty.........International Life Insurance Company 

ia Ba Raubeaerinens yee Indianapolis Life Insurance Company 
JeDeReedernet sates Lincoln National Life Insurance Company 
Hell Rovian cies see Lincoln National Life Insurance Company 

Yo iB. INGSSAN, cons coc: Peoria Life Insurance Company 

L. L. Stevens.........Penn Mutual Life Insurance Company 

A; Ce Washburmers cet Berkshire Life Insurance Company 

Ethel: Welsh: aware - National Life & Accident Insurance Company 
E.R. Wilseae ne American Central Life Insurance Company 
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Others in attendance were: Arthur B. Wood, vice-president 
and actuary, Sun Life Assurance Company of Canada, Montreal; 
W. D. Haller, actuary, Iowa Insurance Department, Des Moines, 
Iowa; W. H. Huehl, actuary, Insurance Department, State of 
Indiana, Indianapolis, Indiana. 

The Minutes of the meeting held June 11 and 12, 1925, as 
printed in No. 29 of The Record, were approved. 

The Secretary reported that the following had been admitted to 
Fellowship without examination: William Young, Victor Roy 
Smith; the following were admitted to Associateship without exam- 
ination: Valentine Howell, John Walter Thomson; and that the 
following companies were admitted to Contributing Membership: 
The Monarch Life Assurance Company of Winnipeg, Manitoba, 
Canada; The Liberty Life Insurance Company of Kansas, Topeka, 
Kansas. 

A new publication of the Institute, entitled the Yearbook, has 
been printed and issued to all members and students. 

The Treasurer presented his report, which, upon proper motion, 
was accepted and filed. 

Formal papers were then presented, followed by a discussion of 
the formal papers presented at the annual meeting in June. 

The morning session adjourned at 12:15 P.M. 

The meeting reconvened at 2:15 P.M. and continued the dis- 
cussion of formal papers. 

The afternoon session adjourned at 3:40 P.M. 

Friday, November 6, the Institute reconvened at 10:15 A.M. 
and proceeded with the discussion of informal topics on the program. 

The meeting adjourned at 12:30 P.M. 
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CONSTITUTION and BY-LAWS 


OF THE 
AMERICAN INSTITUTE of ACTUARIES 


CONSTITUTION 


NAME 
ArticLe I, This organization shall be called “American Insti- 
tute of Actuaries.” 
OBJECT 
Art. II. The object of the American Institute of Actuaries is to 
advance the Science of Insurance Mathematics and the knowledge 
of the theory and practice of Life Insurance and related interests by 
associating together persons of like interests. 


MEMBERSHIP 
Art. III. The membership of the Institute shall be composed 
of three classes, Fellows, Associates, and Contributing Members. 


OFFICERS 
Art. IV. The Officers shall consist of a President, a Vice- 
President, a Secretary, a Treasurer, a Librarian, and an Editor of 
The Record. 
GOVERNORS 
Art. V. The Board of Governors shall consist of the Officers, 
the ex-Presidents, if Fellows, and six other Fellows. 


DUTIES OF OFFICERS AND GOVERNORS 

Art. VI. The duties of the officers shall be such as usually ap- 
pertain to their respective offices or as may be prescribed from time 
to time by the Board of Governors. The duties of the Board of 
Governors shall be in general to manage the affairs of the Institute. 
It shall have the power, if the Institute be not then in session in 
annual meeting, to fill all vacancies occasioned by death or resigna- 
tion of Officers or Governors, such appointees to serve until the 
next annual meeting of the Institute and until their successors be 
elected. Appropriate subcommittees may be appointed by the 
Board of Governors for such matters as from time to time may 
be found desirable. 
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ELECTION OF OFFICERS AND GOVERNORS 


Art. VII. The President, Vice-President, Secretary, and Treas- 
urer shall be elected at each annual meeting to serve until their 
successors be elected. The President and Vice-President shall not 
be eligible for election to the same office at three successive annual 
meetings. The Librarian and the Editor of The Record shall be 
elected by the Board of Governors, subject to confirmation by the 
Institute at each annual meeting, and shall serve until their suc- 
cessors be elected. At each annual meeting two Governors shall be 
elected to serve until the third succeeding annual meeting and until 
their successors be elected. They shall not be eligible for election to 
succeed themselves at the same meeting at which their terms 
expire. Any vacancies existing on the Board shall be filled by elec- 
tion at each annual meeting, the Fellow so elected to serve during 
the unexpired term of his predecessor. All elections shall be by 
ballot. 

MEETINGS 

Art. VIII. The annual meeting of the Institute shall be held 
between the fifteenth day of May and the fifteenth day of June in 
each year on a date and at a place to be designated by the Board of 
Governors. Forty days’ notice of the time and place of meeting 
shall be given the membership by the Secretary. Other meetings 
may be called by the Board of Governors or shall be called by the 
President upon the request in writing of not less than ten Fellows 
and not less than twenty days’ notice shall be given of such meet- 
ings. 

ASSOCIATES 

Art. IX. Anyone at least twenty-one years of age pursuing 
actuarial studies and looking forward to a future Fellowship may 
be enrolled as an Associate under the following conditions: that he 
shall be nominated by at least two Fellows of the Institute; that a 
confidential notice of such nomination shall be given by the Secre- 
tary to each Fellow of the Institute; that this nomination shall be 
approved by the Board of Governors not less than twenty days after 
such notification of nomination has been given; that he shall pay 
such examination fee and pass such preliminary examination as shall 
be prescribed by the Board of Governors. If the Board of Gover- 
nors finds that a candidate has passed an equivalent examination 
required by another recognized society of actuaries, or has had such 
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practical experience as in its opinion renders him qualified for Asso- 
ciateship, it may waive the examination herein required. An 
Associate shall be entitled to all the privileges of the Institute except 
those of voting and holding office. 


ADMISSION TO FELLOWSHIP 


Arr. X. Any Associate whose application shall be approved by 
the Board of Governors may become a Fellow if at least twenty- 
five years of age under the following conditions: Every member of 
the Board of Governors shall have confidential notice of the applica- 
tion at least twenty days prior to the meeting at which it shall be 
acted upon, and the applicant shall pay such fee and pass such final 
examination as shall be prescribed by the Board of Governors. 
Otherwise no one shall be admitted as a Fellow unless recommended 
by a duly called meeting of the Board of Governors followed by a 
ballot of the Institute either in person or by mail. Confidential 
notice of such recommendation shall be mailed by the Secretary to 
every Fellow, and after twenty days, if not more than seven nega- 
tive votes and affirmative votes of not less than half the total num- 
ber of Fellows have been cast, the applicant shall become a Fellow. 


CONTRIBUTING MEMBERS 


Art, XI. Contributing Members shall be legal reserve Life 
Insurance Companies applying for such membership and elected 
thereto by a majority vote of the Board of Governors. Contribut- 
ing Members shall have the use jointly with other Members of the 
Library under the rules of the Institute governing the same. Any 
person nominated by a Contributing Member shall have the privi- 
leges of Associates at any of the annual or special meetings of the 
Institute except during executive sessions. 


QUORUM 


Art. XII. Four members of the Board of Governors shall con- 
stitute a quorum; at any duly called meeting of the Institute fifteen 
Fellows shall constitute a quorum. 


EXPULSION OR SUSPENSION OF MEMBERS 


Art. XIII. The Board of Governors shall receive and hear all 
complaints preferred by any Fellow of this Institute against any 
other Fellow or Associate for misconduct in his relations to the 
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Institute, or in his profession, or the practice thereof, or affecting 
the interests of the actuarial profession, provided such complaints 
shall be in writing plainly and specifically stating the matter com- 
plained of, and subscribed by the complainant. 

The proceedings of the Board of Governors upon such com- 
plaint shall be deemed confidential and kept secret except so far as 
written or printed reports of the same shall be necessarily and 
officially made in the Institute. 

Each party may appear personally and by counsel. Witnesses 
shall vouch for the truth of their statements on their word of honor. 
The Board of Governors shall make its decision, and if it finds the 
complaint to be true and of sufficient importance, it will so report 
to the Institute with its recommendations. 

The Institute will take such action on the report as it shall see 
fit; but no member shall be expelled or suspended unless by a vote 
of at least two-thirds of the members present and voting. 

Art. XIV. No resolution expressive of opinion shall be enter- 
tained at any meeting. 


AMENDMENTS 


Art. XV. Upon the written request of five Fellows of the In- 
stitute, the Secretary shall forthwith transmit by mail to the Fellows 
of the Institute any proposed amendment to this Constitution, and 
such amendment shall become effective provided it shall receive the 
favorable vote of two-thirds of the Fellows present and voting at 
the duly called meeting of the Institute next succeeding the mailing 
of such notice by the Secretary, and held not less than thirty days 
after the mailing of such notice. 


BY-LAWS 


Arvticie I. Order of business.—At a meeting of the Institute the 
following order of business shall be observed, unless the Institute 
votes otherwise for the time being: 

1. Calling of the roll. 

2. Address or remarks by the President. 

3. Minutes of the last meeting. 

4. Summary of the business transacted by the Board since the 
last meeting of the Institute, presented for its information and 
approval. 
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. Candidates for Fellowship considered and voted upon. 

. Reports of Committees and Officers. 

. At annual meeting, election of Officers and Governors. 

. Unfinished business; new business. 

. Reading of papers prepared for presentation to the Institute. 
10. Discussions of papers presented. 

The Board of Governors’ meetings shall proceed in this order 
as far as it may apply to them. 

Art. II. Meetings of the Board of Governors shall be called when- 
ever the President or four members of the Board of Governors so 
request, but not without sending notice to each member of the 
Board ten or more days before the time appointed. Such notice 
shall state the subjects intended to be brought before the meeting; 
should other matters be passed upon, any member of the Board 
shall have the right to reopen the same at the next meeting. 

During any interim between meetings of the Board of Governors 
the President may, and upon written request by three members of 
the Board, the President or Secretary shall submit to the Board by 
personal communication in writing, mailed or delivered to each 
member of the Board, any matter of business requiring considera- 
_ tion or action by the Board. ‘The votes of the Board, communi- 
cated in like form and manner to the President or Secretary, shall 
have the same effect as though voted at a regular or called meeting, 
provided no member of the Board votes against such action or in 
favor of postponement to a subsequent meeting of the Board. 

Art. III. Duties of officers——The President, or in his absence 
the Vice-President, shall preside at meetings of the Institute and 
of the Board. At the Institute meetings the presiding Officer shall 
vote only in case of a tie, but at the Board meetings he may vote 
in all cases. 

The Secretary shall keep a full and accurate record of the pro- 
ceedings at the meetings of the Institute and of the Board, send out 
calls for the said meetings, and, with the approval of the President, 
carry on the correspondence of the Institute. Subject to the direc- 
tion of the Board, he shall have immediate charge of the office and 
archives and other chattels of the Institute. 

The Editor of The Record, under the general supervision of the 
Board, shall have charge of all matters connected with editing and 
printing the Institute publications. There shall be a publication 


(Col On or 
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known as The Record, which shall contain only the proceedings of 
the meetings, original papers presented by Fellows and written by 
Fellows or Associates, and such discussions or other matters as may 
be expressly authorized by the Board of Governors. 

The Treasurer shall send out calls for annual dues and acknowl- 
edge receipt of same; pay all bills approved by the President for 
expenditures authorized by the Board of the Institute; keep a 
detailed account of all receipts and expenditures, and present an 
abstract of same at the annual meetings after it has been audited by 
a Committee of the Board. 

Art. IV. Dues.—Each Fellow shall pay fifteen dollars and each 
Contributing Member twenty-five dollars upon entrance and a like 
amount on the date of each annual meeting thereafter, except in the 
case of Fellows not residing on this continent who shall pay seven 
dollars and fifty cents annually at the time stated. Each Associate 
shall pay five dollars upon entrance and a like amount on the date 
of each annual meeting thereafter until five such payments in all 
shall have been made. Beginning with the sixth annual meeting 
after the admission of an Associate as such the dues of any Associate 
heretofore or hereafter admitted shall be the same as those of a 
Fellow and shall be payable at the times when dues of Fellows are 
payable. 

It shall be the duty of the Treasurer to notify by mail any 
Fellow, Associate, or Contributing Member whose dues may be six 
months in arrears, and to accompany such notice by a copy of this 
article. If such Fellow, Associate, or Contributing Member shall 
fail to pay such dues within three months from the time of mailing 
such notice, the Treasurer shall report the delinquent to the Board, 
by whom the name of such member shall be stricken from the rolls, 
and such member shall cease to be a Fellow, Associate, or Contribut- 
ing Member of the Institute. Such Member may, however, be re- 
instated by vote of the Board and upon payment of arrears of dues. 

And also except that any person who shall have attained the 
age of seventy years while a Fellow of the Institute, having been a 
Fellow on the date of the first annual meeting or otherwise for a 
period of at least twenty years, shall enjoy all the privileges of 
membership without further payment of dues. 

Art. V. Designation by initials —Fellows of the Institute are 
authorized to append to their names the initials F.A.I.A., and 
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Associates are authorized to append to their names the initials 
AC den 

Art. VI. Amendments ——Upon the written request of five Fel- 
lows of the Institute, the Secretary shall forthwith transmit by mail 
to the Fellows of the Institute any proposed amendment to the By- 
Laws, and such amendment shall become effective provided it shall 
receive the favorable vote of two-thirds of the Fellows present and 
voting at the duly called meeting of the Institute next succeeding 
the mailing of such notice by the Secretary, and held not less than 
thirty days after the mailing of such notice. 
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REQUIREMENTS for ADMISSION 


TO THE 
AMERICAN INSTITUTE of ACTUARIES 


ASSOCIATESHIP 


Any person pursuing actuarial studies and looking forward to a 
future Fellowship may be nominated for Associateship by two 
Fellows of the Institute on a blank form that will be furnished by 
the Secretary on request. The nomination paper must state which 
parts of the examinations the candidate will write at the next ex- 
amination session and be mailed to the Secretary with the examina- 
tion fee not later than January 31 preceding the examination date. 
If the nomination is approved by the Board of Governors the candi- 
date will be notified of the place and time of examination. If not 
approved, the fee will be refunded. 

On passing one or more parts the candidate will be listed as a 
Student and his name continued on the list as long as he has at one 
of the last three examination sessions passed one or more parts. 

Upon passing the Associateship examinations the candidate 
subject to final approval by the Board will be enrolled as an Associ- 
ate of the Institute upon payment of dues for the current year 
provided he has reached the age of twenty-one years and has had 
such practical experience as in the judgment of the Board qualifies 
him for such enrolment. If at the time of passing the final examina- 
tions the candidate is less than twenty-one years of age he cannot 
be enrolled until attaining that age and until the Board of Governors 
has again approved his application. If on the date of passing the 
last of the Associateship examinations the candidate has not had 
such practical experience as in the judgment of the Board of Gover- 
nors qualifies him for enrolment he cannot be enrolled as an Associ- 
ate unless nor until he shall have completed such experience within 
three years and his application has again been approved by the 
Board of Governors. The experience usually required is at least one 
year of actuarial work of a kind to be approved by the Board. 
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FELLOWSHIP 


Any Associate may apply for Fellowship on a blank form that 
will be furnished by the Secretary. This application must state 
which parts of the Fellowship examinations the candidate will 
write at the next examination session and be mailed to the Secretary 
with the examination fee not later than January 31 preceding the 
examination date. Upon passing all of the Fellowship examinations 
the candidate may be admitted as a Fellow by final action of the 
Board and payment of the dues for the current year except that if 
less than twenty-five years of age such final action will not be taken 
until the candidate has attained that age. 


EXAMINATIONS 


Examinations are held unless otherwise ordered on the second 
Tuesday and the following Wednesday in April of each year at 
points within as convenient reach of the candidates as is possible. 
The schedule of examinations is as follows: 


Tuesday, A.M. Parts 1 and 5 of the Associateship and 
Part 9 of the Fellowship. 

Tuesday, P.M. Parts 2 and 6 of the Associateship and 
Part 10 of the Fellowship. 

Wednesday, A.M. Parts 3 and 7 of the Associateship and 
Part 11 of the Fellowship. 

Wednesday, p.m. Parts 4 and 8 of the Associateship and 
Part 12 of the Fellowship. 


Candidates nominated for Associateship must designate in the 
nomination paper the parts they intend to write at the next exami- 
nation. Similarly Associates applying for Fellowship must designate 
in the application the parts they intend to write at the next exami- 
nation. At other times candidates desiring to write examination 
papers are required to file a written request with the Secretary not 
later than January 31 preceding the examination date, specifying 
by number the parts the candidate desires then to write, accom- 
panied by the examination fee. 

The several parts of the examination must be taken in sequence. 
No candidate may present himself for any part unless he has 
previously passed or is then presenting himself for all previous 
parts. For example, a candidate who passed Parts 1, 3, and 4 but 
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failed in Part 2 may sit at the next examination for Parts 2 and 5 
but not for 6 because of the conflict in time, and not for 7 because 
out of sequence. No candidate may take any part of the Fellowship 
examinations before he has passed all of the Associateship examina- 
tions. The Board has the right to deny the privilege of examination 
in its discretion to any one at any time. 


EXAMINATION FEES AND MEMBERSHIP DUES 


The examination fee required to accompany the nomination for 
Associateship, the application for Fellowship or an interim request 
for examination shall be $2 for each part but not less than a mini- 
mum fee of $5; thus, for one or two parts $5; for three parts $6 and 
for four parts $8. Examination fees will not be refunded as to any 
parts requested to which the candidate is admitted and duly 
notified of the place and date of examination unless a written request 
for refund is received by the Secretary on or before February 28 
preceding the examination date. 

The membership dues are, Fellows $15; Associates $5; payable 
on admission as such and a like amount at each annual meeting 
thereafter, except that beginning with the sixth annual meeting 
after the admission of an Associate as such the dues of any Associate 
then and thereafter shall be the same as those of a Fellow; provided, 
however, that for Fellows not residing on this Continent the dues 
shall be one-half of the amount otherwise payable. 
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SYLLABUS of EXAMINATIONS 


OF THE 
AMERICAN INSTITUTE of ACTUARIES 


SUBJECTS 


ASSOCIATESHIP 


Elementary Algebra 

Plane Geometry 

Plane Trigonometry 

Plane Analytical Geometry 
Advanced Algebra 
Probability 

Differential and Integral Calculus 
Finite Differences 
Statistics 

Compound Interest 
Accounting 


. Lite Contingencies Involving Single Life Functions Only 
. Life Contingencies Involving Joint Life Functions 
Rants: 


Construction of Actuarial Tables 
Multiple Decrement Tables 

Disability and Accident Contingencies 
History of Life Insurance 


FELLOWSHIP 


Mortality and Disability Investigation 

Selection of Risks and Treatment of Substandard Risks 

Disability and Accident Contingencies. (Required only of can- 
didates that passed Part 8 prior to 1926) 

Gross Premiums 

Valuation of Liabilities 

Non-Forfeiture Values and Change or Reinstatement of Life 
Insurance Contracts 

Analysis and Distribution of Surplus. (Candidates that passed 
Part 10 prior to 1926 are exempt from this subject) 

Life Insurance Accounts 
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Investments and Valuation of Assets 
Banking and Finance 
Part 12. Life Insurance Law. (Candidates that passed Part 11 prior to 
1926 are exempt from this subject) 
Preparation of Policy Forms 
Pension Funds 
General Topics of Actuarial Interest 


SCOPE OF EXAMINATIONS 
AND 
RECOMMENDED COURSE OF STUDY 


ASSOCIATESHIP 


PART I 


Elementary Algebra 
—Hall and Knight: Algebra for Colleges and Schools, chaps. 1-35, and 37. 


Plane Geometry 
—Phillips and Fisher: Elements of Geometry, Books 1-3. 


PART 2 


Plane Trigonometry 
-—Hall and Knight: Elementary Trigonometry, chaps. 1-16. 


Plane Analytical Geometry 
—Smith and Gale: Introduction to Analytic Geometry, chaps. 1-5. 


ParT 3 


Advanced Algebra 
—Hall and Knight: Higher Algebra, chaps. 1-17, 21, and 29. 


Probability 
—Hall and Knight: Higher Algebra, chap. 32; Henry: Calculus and Proba- 
bility, chap. 21. 
Part 4 


Differential and Integral Calculus 

—Granville: Elements of the Differential and Integral Calculus, chaps. 1-6 
(to end of Sec. 65), 7, 8, 11, 13 (to end of Sec. 107), 15, 17, 18 (to end of Sec. 147), 
22, 24-27 (to end of Sec. 199), and 28 (to end of Sec. 210); Henry: Calculus and 


Probability, chaps. 1, 10-14, and 16-19. 


Finite Differences 

—Henry: Calculus and Probability, chaps. 2-9, 15, and 20; Rietz and 
others: Handbook of Mathematical Statistics, chap. 3 (omitting ‘ ‘Graduation’ )\g 
J.I.A., L, 15-33 (D. C. Fraser: “Notes on Finite Ditierences Ay 
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Statistics 

Does not include graduation or curve fitting. 

—Yule: An Introduction to the Theory of Statistics, chaps. 6-17; Rietz and 
others: Handbook of Mathematical Statistics, chaps. 1, 2, 5 (omitting “Test of 
Goodness of Fit”), 6 and 8-12; R.A.I.A., XIII, 214-250 (H. L. Rietz: “Certain 
Applications of Statistics’). 

PART 5 
Compound Interest 

—Rietz, Crathorne, and Rietz: Mathematics of Finance, chaps. 1-6; Tod- 

hunter: Institute of Actuaries’ Text-Book, Part I, chaps. 1-7 and 10, 


Accounting 
—Bogle: Comprehensive Bookkeeping; Dickinson: Accounting Practice and 
Procedure, chaps. 1-8. 
Part 6 


Life Contingencies Involving Single Life Functions Only 

—Spurgeon: Life Contingencies, chaps. 1-4, 5 (omitting Arts. 24, 25), 6-9, 
ro (from Art. 16), 11 (to Art. 13) and 12; Robertson and Ross: Actuarial 
Theory,* in Part II such sections of chaps. 1-16 and 18 as do not involve joint 
life functions, omitting Art. 29 and examples 24-26 of chap. 7; J.J.A., LIV, 
123-149 (P. H. McCormack: “Damaged Lives and Options”). 


PART 7 


Life Contingencies Involving Joint Life Functions 

—Spurgeon: Life Contingencies, chaps. 13-19; Robertson and Ross: 
Actuarial Theory,* in Part II such sections of chaps. 1-16 and 18 as involve 
joint life functions. 

* Where Actuarial Theory in Part II refers to the ‘““Text-Book,” the Institute 
of Actuaries’ Text-Book, Part II, is meant; inasmuch as the latter has been 
replaced by Spurgeon: Life Contingencies, the references are to be ignored. 


Part 8 


Construction of Actuarial Tables 

—Todhunter: Institute of Actuaries’ Text-Book, Part I, chap. 8; Spurgeon: 
Life Contingencies, chap. 20. 
Multiple Decrement Tables 

—Spurgeon: Life Contingencies, chap. 21. 


Disability and Accident Contingencies 

Only such disability and accident benefits as are included in life 
insurance policies. 

—T.A.S.A., XXIV, x-xii (“Disability Symbols”); Hunter: Total Perma- 
nent Disability Benefits in Relation to Life Insurance, pp. 18-22 and 32-56; 
T.A.S.A., XII, 66-71 (‘“Hunter’s Disability Tablet); XVII, 211, 212, and 
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214-240 (M. Davis: “Disability Benefits”); XXIV, 92, and g9-125 (E. H. 
Hezlett: ‘Disability Benefits’). 

—For the theory of accident contingencies relating to benefits included in 
life insurance policies the published material is meager. Candidates should learn 
the practice of several companies in calculating double indemnity net premiums 
and reserves for individual policies on the common plans of insurance. Some 
help may be derived from 7.A.S.A., XIX, 82, 83, and 85 (W. A. Hutcheson: 
“Double Indemnity’’); R.A.J.A., VIII, 119 (H. W. Buttolph: “Death from 
Accident”). 

+ It is important to change the headings of this table as indicated in Hunter: 
Total Permanent Disability Benefits in Relation to Life Insurance, p. 36. 


History of Life Insurance 

—T.A.S.A., XXI, 331-364 (W. A. Hutcheson: “Evolution of Life In- 
surance’’); Maclean: Life Insurance, pp. 342-367 (“Historical Development of 
Life Insurance in the United States’). 


FELLOWSHIP 
PART 9 


Mortality and Disability Investigation 

The principles to be ovserved in the investigation of mortality and 
disability experience and in the compilation and graduation of tables 
derived therefrom; also the sources, methods, and characteristics of the 
principal investigations that have been made and of the corresponding 
tables. 

—Mortarity. —INVESTIGATION OF EXPERIENCE AND COMPILATION OF 
Tastes: Murphy and Papps: Construction of Mortality Tables from the Records 
of Insured Lives; J.I.A., XLII, 23-79 (C. H. Wickens: “Methods of Ascertain- 
ing Rates of Mortality amongst the General Population”); 7.A.S.A., XVIII, 
260-286 (H. H. Wolfenden: “United States Census’); J.J.A., XLVIII, 294-303 
(G. King: ‘‘Abridged Mortality Table’); LIII, 104-166 (G. King: ‘Short 
Method of Constructing Select Mortality Tables’). 

—GRADUATION: Rietz and others: Handbook of Mathemati- 
cal Statistics, pp. 58-70, 78-81, and 92-119; Hardy: The Theory of the Construc- 
tion of Tables of Mortality, etc ; Henderson: Graduation of Mortality and Other 
Tables; J.I.A., XXVI, 77-120 (T. B. Sprague: “Graphic Method of Adjusting 
Mortality Tables”); 7.A.S.A., XIV, 256-276 (J. B. Maclean: “‘Graduation by 
the Summation Method”); J.I.A., L, 251-259 (W. P. Elderton: ‘‘Graduation 
by Makeham’s Hypothesis”); 7.4.S.4., XXIV, 398-413 (F. B. Gerhard: 
“Makeham’s Formula by Graphic Method”). 

—PRINCIPAL INVESTIGATIONS AND TABLES: Moir: Sources 
and Characteristics of the Principal Mortality Tables; Medico-Actuarial Mortality 
Investigation, Vols. I-V; American-Canadian Mortality Investigation, 1900-1915, 
Vols. I and II; 7.A.S.A., XXI, 178-206 (V. Howell: ‘“I'wo Graduations of 
American-Canadian Mortality Experience”); United States Life Tables, 1890, 
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1901, 1910, and 190-1910, pp. 17-21 and 203-239; T.A.S.A., XXIII, 269-273 
(“Review of U.S. Life Tables”); XXI, 157-177 (A. Hunter: “Mortality of 
American Annuitants”’) and 535-543 (Discussion); J.J.A., LIV, 43-90 and 269- 
284 (W. P. Elderton and H. J. P. Oakley: “Mortality of British Offices’ Life 
Annuitants,”’ 1900-1920); LV, 144-159 (“Mortality of British Government Life 
Annuitants,’’ 1900-1920) and 160-177 (D.C. Fraser: “Notes on Recent Reports 
on the Mortality of Annuitants”); 7.A.S.A., XVIII, 311-338 (H. Moir: “Mor- 
tality Graphs”); XIX, 148-167 (Discussion); XXIII, 408-434 (H. Moir: “Re- 
cent Mortality”); J.J.A., LVI, 199-202 (“Joint Mortality Investigations in 
America”); R.A.J.A., XIII, 348-353 (Discussion); Proceedings of the Seventh 
International Congress of Actuaries, Vol. I, 527-552 (J. Burn and W. C. Sharman: 
“Changes in the Rates of Mortality amongst Assured Lives during the Past 
Century”); 7.A.S.A., XXII, 209-221 (J. B. Maclean: “Swedish Mortality 
Investigation”); XXI, 207-211 (S. A. Joffe: “Mortality Experience of Life 
Insurance Companies in Germany”) and 378-391 (W. A. Hutcheson: ‘Mortality 
Experience of Mutual Life”); XXIV, 53-91 (M. Davis: “Mortality Experience 
of Equitable Life’); XXII, 466-482 (F. H. Johnston: “Convertible Term Busi- 
ness”); XXIV, 304-311 (P. C. H. Papps: ‘Mortality Experience under Term 
Policies and under Policies Issued at Old Ages”), 325-333 (E. B. Morris: 
“Comparison of Mortality Elements between Group and Regular Life Insur- 
ance”) and 334-372 (E. E. Cammack: ‘“Recent Developments in Group Insur- 
ance”; XIX, 53-59 (P. H. Evans: “Mortality by Order of Birth”) and 319-326 
(Discussion). 

—Disapitity.—Hunter: Total Permanent Disability Benefits in Relation to 
Life Insurance, pp. 1-32; T.A.S.A., XII, 44-55 (A. Hunter: “Waiver of 
Premium on Permanent Disability”); XXII, 320-327 (W. A. Hutcheson: 
“Account of Friendly Societies”); XIX, 219-226 (A. Hunter: “Claims for Dis- 
ability Benefits’); XX, 182-194 (Discussion); XXII, 200-208 (J. S. Thompson: 
“Causes of Total and Permanent Disability”) and 442-465 (A. Hunter: “Claims 
for Permanent Total Disability”); XXIV, 92-99 (E. H. Hezlett: ‘Disability 
Benefits”); Watson: An Account of an Investigation of the Sickness and Mor- 
tality Experience of the I.0.0.F. Manchester Unity, 1893-1897, pp. 1-80. 


Selection of Risks and Treatment of Substandard Risks 


—Blank Application and Medical Examiner’s Report of Several Com- 
panies; Maclean: Life Insurance, pp. 148-166 (“Selection”); T.F.A., VIII, 
103-162 (L. P. Orr: “Selection”); T.A.S.A., XII, 1-17 (A. Hunter: “Selection’”’); 
281-298 (Discussion); XX, 273-332 (A. Hunter and Dr. O. H. Rogers: “Nu- 
merical Rating”); XXIII, 322-346 (R. D. Murphy: “Selection”). 

—T.A.S.A., XVII, 281-289 (A. Hunter and Dr. O. H. Rogers: “Need of 
Standards for Border-Line Risks”); XVIII, 164-169 (Discussion); Maclean: 
Life Insurance, pp. 167-182 (‘Substandard Risks’’); T.A.S.4., XVI, 64-82 (A. 
Hunter: “Underaverage Lives”) and 336-370 (Discussion); R.A.I.A., XI, 158- 
186 (F. B. Mead: “Substandard Insurance”’), 187-204 (A. Hunter: ‘“Under- 
average Business”) and 204-262 (Discussion); X, 32-38 (A. Coburn: “Sub- 
standard Life Insurance”’) and 205-230 (Discussion); T.A.S.A., XXIII, 114-160 
(J. E. Hoskins: “Incidence of Substandard Mortality”); XXV, 11-28 (V 
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Howell: “Substandard Practice”) and 281-292 (Discussion); R.A.I.A., XIV, 
42-67 (E. E. Cammack: ‘Substandard Business’’). 

—T.A.S.A., XXI, 365-377 (A. Hunter: “Is the Average the Same as the 
Normal?’’); XV, 62-76 (A. Hunter and Dr. O. H. Rogers: “Interpretation of 
Results of M. A. Investigation”) and 417-430 (Discussion); XXI, 16-63 (A. 
Hunter and Dr. O. H. Rogers: “Occupation’”’); XX, 353-363 (Discussion of 
“Overweight”); XXII, 512-531 (“Joint Committee Report on Height and 
Weight”) and 342-384 (A. Hunter and Dr. O. H. Rogers: ‘Ratings for Principal 
Impairments”); XX, 83-100, (A. Hunter and Dr. O. H. Rogers: “Heart Mur- 
murs”) and 333-352 (Discussion); XXII, 532-537 (“Joint Committee Report on 
Heart Murmur and Albuminuria”); XXV, 210-218 (A. Hunter and Dr. O. H. 
Rogers: ‘Heart Impairments’’); XXII, 538-540 (‘Joint Committee Report on 
Family History’’); XXIII, 347-367 (A. Hunter and Dr. O. H. Rogers: ‘‘Inflam- 
matory Rheumatism, Tuberculosis and Blood Spitting”); XXI, 151-156 (O. W. 
Perrin and Dr. H. Toulmin: ‘‘Asthma, Renal Colic and Pleurisy’’), 528-534 
(Discussion) and 452-477 (J. D. Craig: “Colored Lives”); XXII, 283-285 (Dis- 
cussion); R.A.J.A., XIV, 86-89 (W. F. Poorman: ‘Aviation Hazard”); 
T.A.S.A., XTX, 235-238 (P. H. Evans: ‘‘Habits’’); XX, 197-206 (Discussion). 

—Maclean, Life Insurance, pp. 255-257 (‘Selection for Disability Bene- 
fits”); T.A.S.A., XIX, 226 and 227 (A Hunter: “Selection for Disability 
Benefits”); XXIII, 394-396 (J. M. Laird: “Disability Underwriting”); XVII, 
264-267 and 271-273 (W. J. Graham: “Selection for Group Insurance’’); 
XXII, 120-139 (D. E. Kilgour: “Insurance without Medical Examination’), 
140-144 (A. Hunter: “Savings in Expense Compared with Expected Extra 
Mortality under Insurance without Medical Examination”) and 145-174 (Dis- 
cussion); R.A.IJ.A., XIV, 116-140 (Discussion of ““Non-Medical Business”). 


Disability and Accident Contingencies 


Required only of candidates that passed Part 8 prior to 1926. 
—See Part 8. 


PART 10 
Gross Premiums 
Does not include substandard premiums. 


—Maclean: Life Insurance, pp. 80-86 (“Premiums’’); Spurgeon: Life 
Contingencies, Arts. 24 and 25 of chap. 5; 7.F.A., II, 207-259 and 262-268 (H. 
Moir: ‘Office Premiums”’); VII, 262-273 (W. Denham and C. K. Granger: 
“Office Premiums’); T.A.S.A., XX, 379-409 (E. E. Cammack: “Premiums 
for Non-Participating Life Insurances”); XXI, 233-248 (Discussion); J.I.A., 
XLVIII, 45-64 (F. J. Cameron: “Office Premiums for Whole Life Non-Profit 
Assurances”); T.A.S.A., XVI, 272-278 (E. E. Rhodes: “Premium Loadings 
and Expense Limitations”); XX, 23-71 (A. Hunter: “Should the American 
Men Mortality Table Be the Basis for Premiums and Reserves?”’); XXI, 175- 
177 (A. Hunter: ‘Premiums on Basis of New Annuity Rates’) and 535-543 
(Discussion); XXII, 49-52 (J. D. Buchanan: “Industrial Premiums’); J.J.A., 
XXXVI, 51-81 (A. Hunter: “Effect of Using Lapse Element”); Baldwin: New 
York Insurance Law Annotated 1925, §§ 97 (“Limitation of Expenses’’) and 85 
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(‘Actual Premium Less than Net Premium”’); insurance laws of Wisconsin, Sec. 
r950m, n, 0, and p (“Limitation of Expense Provision in Premiums and of 
Expenses’’). 


Valuation of Liabilities 


—Method of at least one company in determining each item of liability 
in the “convention blank” annual statement; Maclean: Life Insurance, pp. 
225-227 (“Liabilities”); Wolfe: The Examination of Insurance Companies, 
chaps. 10, 11, 14, and 15; Spurgeon: Life Contingencies, chaps. 10 (to Art. 15) 
and rz (from Art. 14); T.A.S.A., XXV, 219-245 (E. W. Marshall: “Office 
Methods of Obtaining Policy Reserve’); IX, 150-158 (H. Moir: “Group 
Valuation and Mortality Register”) and 269 and 270 (Discussion); XI, 144-162 
(R. Henderson: “Valuation by Attained Age”) and 375-379 (Discussion); 
XXII, 43-47 (J. D. Buchanan: “Industrial Valuation”). 

—Maclean: Life Insurance, pp. 91-96 and ro1—-123 (‘‘Reserves”’); J.J.A., 
XXXVII, 91-99 (W. A. Hutcheson: “American Valuation Tables”); T.A.S.A., 
X, 179-200 (H. Moir: “Valuation”); XXIV, 312-324 (R. B. Robbins: “Re- 
serve Standards for Life Insurance’’); XXI, 125-133 (A. A. Welch: ‘Preliminary 
Term Valuation”) and 503-514 (Discussion); T.f.A., VII, 103-126 (A. T. 
Maclean: “Valuation with Allowance for Initial Expense”); R.AJ.A., VIII, 
22-25 (H. W. Buttolph: “Individual Reserves in Life Insurance’’). 

—Hunter: Total Permanent Disability Benefits in Relation to Life Insurance, 
pp. 57 and 58; T.A.S.A., XXV, 80-94 (F. A. Shailer: “Approximate Methods of 
Valuation”) and 327-333 (Discussion). 

—Baldwin: New York Insurance Law Annotated 1925, § 84 (‘Valuation’). 


Non-Forfeiture Values and Change or Reinstatement of Life In- 
surance Contracts 


—Maclean: Life Insurance, pp. 126-136 (“Policy Provisions Relating to 
the Payment of Premiums’’); R.A.J.A., XI (Part I), 12-38 (P. H. Evans: “Sur- 
render and Non-Forfeiture Values’’); J.J.A., XXXV, 199-241 (F. W. Fulford: 
“Surrender Values”); XLVIII, 71-81 (F. J. Cameron: “Surrender Values for 
Whole Life Non-Profit Assurances’’); L, 313 and 314 (A. Fraser: ‘Surrender 
Values of Altered-Class Policies”); T.A.S.A., XIII, 259-272 (J. F. Little: 
“Modern Surrender Values”); XIV, 128-151 (Discussion); R.A.I.A., VII, 87-08 
(Discussion of “Surrender Values in Policies on Substandard Lives”); XIII, 
251-282 (F.S. Withington: ‘Using Standard Values for Substandard Policies”) ; 
XIV, 105-115 (Discussion); 7.A.S.A., X, 608 (E. E. Rhodes: “Conclusions from 
Mutual Benefit Experience under Extended Insurance”); XI, 73-98 (Discus- 
sion); XXIV, 386-397 (W. P. Barber: “Automatic Premium Loans”); XXV, 
104-110 (Discussion); Baldwin: New York Insurance Law Annotated 1925, 
§§ 88 (‘Surrender Value of Lapsed or Forfeited Policies”) and 92 (“No Forfeiture 
without Notice”). 

—T.F.A., II, 259-262 (H. Moir: “Changes in Policies’); T.A.S.A., XI, 
465-496 (W. Young: “Alteration of Life Insurance Contracts”); XII, 121-133 
(Discussion); XXIII, 204-222 (J. S. Thompson: “Changes in Policy Con- 
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tracts”); XXV, 253-271 (J. E. Hoskins: “Office Practice on Changes in Policy 
Form”’). 

—Maclean: Life Insurance, pp. 136 and 137 (“Reinstatement”); 7.A.S.A., 
XI, 296-303 (H. Moir: “Reinstatement of Policy on Impaired Risk”) and 550- 
552 (Discussion); XVI, 284-296 (A. Hunter: “Reinstatement”); XVII, 134-139 
(Discussion); XVIII, 246-259 (R. D. Murphy: “Reinstatement”); XIX, 127- 
133 (Discussion). 


PART 11 
Analysis and Distribution of Surplus 


Candidates that passed Part ro prior to 1926 are exempt from this 
subject. 

—Maclean: Life Insurance, pp. 183-199 (“Dividends”); R.A.I.A., XI (Part 
I), 106-141 (J. C. Rietz: ‘Methods of Surplus Distribution’’); XII, 35-65 (A. Co- 
burn: “Distribution”’); T.A.S.A., XI, 49-54 (P. C. H. Papps: ‘Original Con- 
tribution Plan’’); X, 200-223 (A. Moir: “Surplus Distribution”), 359-361 (Dis- 
cussion) and 529-536 (Discussion); IX, 310-326 (R. W. Weeks: “‘Practical Rule 
for Calculating Annual Dividends”); X, 74-87 (Discussion); TX, 344-346 (M. 
M. Dawson: “A Distribution Formula”); X, ror—112 (Discussion); J.J.A., 
XLIV, 415-452 (H. J. Rietschel: ‘“Expenses”); LIII, 167-191 (C. H. Maltby: 
“Fffect of Valuation Bases upon Surplus”); T.A.S.A., XXIII, 83-113 (J. S. 
Elston: “Expense Investigations’); XXIV, 14-52 (A. Hunter: “Methods of 
Distributing Annual Dividends”) and 291-298 (R. Henderson: ‘Equity in 
Surplus Distribution”); Baldwin: New York Insurance Law Annotated 1925, 
§§ 83 (“Distribution of Surplus to Policyholders’’) and 87 (“Contingency Re- 
Seiview)e j 

—T.A.S.A., XV; 40-48 (D. P. Fackler: “Annuities with Participation”) 
and 391-408 (Discussion); XVI, 279-283 (D. P. Fackler: “Annuities with Par- 
ticipation”); XVII, 122-133 (Discussion); XV, 354-363 (C. C. Ferguson: “Par- 
ticipating Annuities”); XVI, 202-213 (Discussion). 

—R.A.I.A., XIV, 21-28 (E. G. Fassel: “Excess Interest under Annuity- 
Certain’’). 


Life Insurance Accounts 


—Method of at least one company in determining each item of the “con- 
vention blank” annual statement with schedules, except liabilities; Maclean: 
Life Insurance, pp. 218-225 and 227-235 (“Annual Statement, except Liabili- 
ties”); T.A.S.A., XV, 328-353 (R. D. Murphy: “Life Insurance Bookkeeping 
and Annual Statements”); XVI, 197-201 (Discussion); Wolfe: The Examination 
of Insurance Companies, chaps. 6-8, 16-18, and 20; Proceedings of the Insurance 
Institute of Toronto, 1922-1923, pp. 84-128 (W. G. Reburn: “Life Assurance 
Bookkeeping”); R.A.J.A., XIV, 68-85 (V. Howell: ‘Financial Statements”); 
IV (Part II), 79-88 (Discussion of “‘The Policy Exhibit”); VI, 104 and ro6-r11 
(Discussion of “Excess Credits over Reserve’); XIV, 146-159 (Discussion of 
“New Gain and Loss Exhibit”); T.A.S.A., XX, ror—-111 (J. W. Tebbetts: ‘‘Gain 
and Loss on Annuity Business”), 112-133 (E. G. Fassel: “Formulae Used by 
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Various Companies in Computing Expected Mortality”) and 471-487 (Discus- 
sion); XXI, 134-150 (J.S. Elston: “Treatment of Disability Claim Transactions 
in the Annual Statistics”) and 515-527 (Discussion); Baldwin: Insurance Law of 
New York Annotated 1925, §§ 44, 45, and 103 (“Reports”). 


Investments and Valuation of Assets 

—Jordan: Investments, chaps. 1-19 and 21-27; Maclean: Life Insurance, 
pp. 200-217 (“Assets”); Baldwin: New York Insurance Law Annotated 1925, 
§§ 16-200 and roo (“Investments”); Wolfe: Examination of Insurance Com- 
panies, chaps. 2-5 and 9; T.F.A., IX, 1-38 (R. Murrie: “Investments of In- 
surance Offices”); J.J.A., LVI, 121-152 (C. R. V. Coutts: “Life Assurance In- 
vestment Policy”); R.A.I.A., XII, 96-150 (A. T. Maclean: ‘“‘Course of Rate of 
Interest”); 7.F.A., VU, 171-213 (H. Moir: “Amortization of Bonds and Valua- 
tion of Assets”); 7.A.S.A., XXI, 95-117 (J. B. Gibb: “A Method of Valuing 
Bonds of a Life Insurance Company”). 


Banking and Finance 

—Shearman: Practical Economics; Holdsworth: Money and Banking 
(Fourth Edition), chaps. 1-22 (omitting Appendix); Dewing: Corporation 
Finance, chaps. 1-5, 14-19, and 23-26. 


PART 12 
Life Insurance Law 


Candidates that passed Part 11 prior to 1926 are exempt from this 
subject. 


—Maclean: Life Insurance, pp. 323-341 (“Legal Aspects of Life Insur- 
ance”); Corpus Juris, §§ 1-756 of article on “Insurance,” §§ 1-368 of article on 
“Life Insurance,’ §§ 1-54 of article on “Annuities,” §§ 204-211 of article 
on “Bankruptcy,” §§ 1-210 of article on “Accident Insurance” and § 195 of 
article on “Infants,” omitting footnotes and matter that does not apply to the 
business of fixed premium life insurance companies; Legal Notes in last five 
volumes of 7.A.S.A., noting that in some cases the decisions do not accord with 
generally accepted doctrines or the law in other jurisdictions. 

—Maclean: Life Insurance, pp. 307-322 (“Regulation and Taxation’); 
Baldwin: New York Insurance Laws Annotated 1925, §§ 1-15, 21-26a, 28-43, 
46-82, 86, 89-91, 94-964, 98, 99, TOIG, 1oICc, 101d, 102, 104, 106 and Appendix 
(Tax Law, §§ 187-197), omitting all matter that does not apply to the business 
of fixed premium life insurance companies; Regulations 65 Relating to the Income 
Tax under the Revenue Act of 1924, §§ 242-247 and Arts. 661-693. 

—At the option of the candidate, either: Matter relating to the business of 
fixed premium life insurance companies in the insurance laws of Illinois, 
Minnesota, and Ohio; or: Proceedings of the Insurance Institute of Toronto, 
1924-1925, pp. 185-210 (H. J. Sims: “The Uniform Life Insurance Act, 
Canada”), T.4.S.A., XXVI (Part I), “Address of the President” (A. B. Wood: 
“Uniform Life Insurance Act”), and matter relating to the business of fixed 
premium life insurance companies in the insurance laws of Ontario and the 
Dominion of Canada. 
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In the case of New York, a thorough knowledge of the laws is re- 
quired, but for Illinois, Minnesota, and Ohio, or for Ontario and the 
Dominion of Canada, only a general knowledge is necessary. 


Preparation of Policy Forms 


—Insurance and annuity policy forms on the principal plans of at least one 
company that incorporates disability and double indemnity benefits in life poli- 
cies, and the more important indorsements and riders used at issue or on sub- 
sequent change; Maclean: Life Insurance, pp. 124-147 (“Terms of the Policy’’); 
R.A.I.A., X, 118-126 (Discussion of “Corporation and Partnership Insurance’) ; 
T.A.S.A., XII, 175-191 (H. Moir: “Liberality of Modern Policies’); XIII. 
ro5-118 (Discussion); XVIII, 63-71 (O. W. Perrin: “(On Modes of Settlement 
under Policy Provisions”) and 383-393 (Discussion); XVII, 263, 264, 267, and 
268 (W. J. Graham: “Group Insurance”); XXII, 52-56 (J. D. Buchanan: 
“Industrial Policy Contract”); Baldwin: New York Insurance Laws Annotated 
1925, §§ 101, 1o1b and ror% (“Standard Provisions’’), 


Pension Funds 

—T.F.A., IV, 195-228 (J. J. M’Lauchlan: ‘Fundamental Principles of 
Pension Funds’); J.J.A., XLV, 149-229 (H. W. Manly: “On Staff Pension 
Funds”); XX XIX, 129-206 (G. King: ‘‘On Staff Pension Funds”); T.F.A., VII, 
215-258 (J. J. M’Lauchlan: ‘On the Construction of Salary Scales and the 
Valuation of Prospective Pensions’’); J.J.A., LI, 106-117 and 233-244 (W. J. H. 
Whittall: ‘Pension Problems in America”); 7.F.A., II, 307-342 (V. Marr: 
“Widows’ Funds”); J.J.A., LII, 1-37 (C. E. Howell: ‘Widows’ Funds”); 
R.A.I.A., U1, 33-52 (H. L. Rietz: “Status of Certain Current Pension Funds’); 
VIII, 1-12 (H. L. Rietz: ‘Pensions for Public Employees”); X, 1-14 (H. L. 
Rietz: ‘Pensions for Insurance Company Employees”); T.A.S.A., XVI, 109- 
144 (D. A. Walker: “A Staff Pension Fund”) and 388-395 (Discussion); 
XXI, 77-94 (J. B. Maclean: “Problems of Small Pension Funds”); XV, 306-314 
(M. M. Dawson: “Mortality and Remarriage Tables”); XVI, 176-183 (Dis- 
cussion). 


General Topics of Actuarial Interest 

—Riegel and Loman: Insurance Principles and Practices, chaps. 1-4 and 
10-23; Maclean: Life Insurance, pp. 1-31 (“Life Insurance Systems and Com- 
panies”) and 259-306 (“Group Insurance, Industrial Insurance and Internal 
Organization”); T.A.S.A., XXII, 317-339 (W. A. Hutcheson: “Review of Dis- 
ablement Insurance”); J.I.A., LIV, 150-203 (P. N. Harvey: “National Health 
Insurance”); 7.A.S.A., XIX, 79-87 (W. A. Hutcheson: “Double Indemnity 
Clauses in Life Insurance Contracts’) and 332-344 (Discussion); XVII, 263- 
273 (W. J. Graham: “Group Insurance’’); XVIII, 132-160 (Discussion); XXIV, 
168-219 (J. D. Craig: “Unemployment Insurance”); R.A.J.A., XII, 1-34 (M. 
Gunn: “Unemployment Insurance’’); T.A.S.A., XXIII, 27-66 (W. N. Bagley 
and J. M. Laird: “Life Reinsurance”), 67-75 (M. W. Torrey: “Reinsurance’’) 
and 76-82 (Discussion); XXII, 75-119 (A. A. Rydgren: “Value of Business 
Reinsured in Bulk’); XXV, 5-10 (A. Hunter: “Reinsurance and Transfer 
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of Business in Foreign Countries”) and 275-281 (Discussion); XXII, 36-74 
(J. D. Buchanan: “Industrial Life Insurance”), 385-417 (E. B. Morris: “Some 
New Problems Affecting Life Insurance”) and 13-35 (W. R. Halliday: “Prob- 
lems of Smaller Companies”); R.A.J.A., XIII, 283-347 (M. A. Linton: ‘Returns 
under Agency Contracts’’); current issues of two or three well-known insurance 
journals; latest volumes of R.A.I.A., T.A.S.A., J.I.A., T.F.A., and such items 
of actuarial interest as may be found in the latest volumes reporting the pro- 
ceedings of the Association of Life Insurance Presidents, National Convention 
of Insurance Commissioners, and American Life Convention. 


PUBLICATIONS REFERRED TO IN THE RECOMMENDED 
COURSE OF STUDY 


ACTUARIAL JOURNALS 


R.A.J.A.—Record of the American Institute of Actuaries. 
T.A.S.A.—Transactions of the Actuarial Society of America. 
J.I.A.—Journal of the Institute of Actuaries. 
T.F.A.—Transactions of the Faculty of Actuaries. 


AUTHOR, TITLE, AND PUBLISHER OF TEXT-BOOKS 
Baldwin, W. E., New York Insurance Law Annotated 1925, Banks Law 
Publishing on New York. 
Bogle, A. M. een iiensine Bookkeeping, The Macmillan Co., New York. 
Dewing, A. a Corporation Finance, Ronald Press Co., New von 
Dickinson, A. L., Accounting Practice and Procedure, Ronald Press Co., New 
York. 


Granville, W. A., Elements of the Differential and Integral Calculus, Ginn and 
Co., Boston. 

Hall, H. S., and Knight, S. R., Algebra for Colleges and Schools, The Macmillan 
Co., New York; Elementary Trigonometry, Macmillan and Co., London; 
Higher Algebra, Macmillan and Co., London. 

Hardy, G. F., The Theory of the Construction of Tables of Mortality, etc., C. & E. 
Layton, London. 

Henderson, R., Graduation of Mortality and Other Tables (“Actuarial Studies 
No. 4”), ener Society of America, New York. 

Henry, A., Calculus and Probability, C. & E. Layton, London. 

Holdsnouty: J. T., Money and Banking (Fourth Edition), D. Appleton and Co., 
New York. 

Hunter, A., Total Permanent Disability Benefits in Relation to Life Insurance 
(“Actuarial Studies No. 5”), Actuarial Society of America, New York. 

Jordan, D. F., Investments, Prentice-Hall, Inc., New York. 

Maclean, J. B., Life Insurance, McGraw-Hill Book Co., New York. 

Moir, H. Seas and Characteristics of the Principal M ia Tables (“Actuarial 
Studies No. 1’), Actuarial Society of America, New York. 

Murphy, R. D., and Papps, P. C. H., Canin of Mortality Tables from the 


Records of T nsured Lives @Aciaacial Studies No. 2”), Actuarial Society of 
America, New York. 
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Phillips, A. W., and Fisher, I., Elements of Geometry, American Book Co., New 
York. 

Riegel, R., and Loman, H. J., Insurance Principles and Practices, Prentice-Hall, 
Inc., New York. 

Rietz, H. L., and others, Handbook of Mathematical Statistics, Houghton Mifflin 
Co., Boston. 

Rietz, H. L., Crathorne, A. R., and Rietz, J. C., Mathematics of Finance, H. 
Holt and Co., New York. 

Robertson, W. A., and Ross, F. A., Actuarial Theory, The Spectator Co., New 
York. 

Shearman, H. P., Practical Economics, McGraw-Hill Book Co., New York. 

Smith, P. F., and Gale, A. S., Introduction to Analytic Geometry, Ginn and Co., 
Boston. 

Spurgeon, E. F., Life Contingencies, C. & E. Layton, London. 

Todhunter, R., Institute of Actuaries’ Text-Book, Part I, C. & E. Layton, London. 

Watson, A. W., An Account of an Investigation of the Sickness and Mortality 
Experience of the I.0.0.F. Manchester Unity, 1893-1897, 1.0.0.F. M.U., 
97 Grosvenor St., Manchester, England. 

Wolfe, S. H., The Examination of Insurance Companies, Insurance Press, New 
York. 

Yule, G. U., An Introduction to the Theory of Statistics, C. Griffin and Co., London. 


OTHER PUBLICATIONS 


American-Canadian Mortality Investigation, r900-r9r5 (in two volumes), 
Actuarial Society of America, American Institute of Actuaries and National 
Convention of Insurance Commissioners. 

Corpus Juris. (This is a voluminous reference work that may be consulted in any 
modern law library.) 

Medico-Actuarial Mortality Investigation (in five volumes), Association of Life 
Insurance Medical Directors and Actuarial Society of America. 

Proceedings of the Insurance Institute of Toronto, Apply to C. E. Elvins, Imperial 
Life Assurance Co., Toronto, Canada. 

Proceedings of the Seventh International Congress of Actuaries (in two volumes), 
Roe Loffzen—Huebner & Van Santen, Amsterdam. 

Regulations 65 Relating to the Income Tax Under the Revenue Act of 1924, Govern- 
ment Printing Office, Washington, D.C. 

United States Life Tables, 1890, 1901, 1910 and 1901-1910, Government Print- 
ing Office, Washington. D.C. 

The insurance laws of Illinois, Minnesota, Ohio, and Wisconsin, or of Ontario 
and the Dominion of Canada, may generally be consulted in company 
libraries and may be obtained from the respective insurance departments. 
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AMERICAN INSTITUTE # 
ACTUARIES 


OFFICERS 
President. o.carvatacgmtacton trace ot aiele ae ee Percy H. Evans 
Vice-President. hin eee eee Joun GOWANS PARKER 
BCCRCLALY.: si ianan a cee ene REGINALD CAMPBELL MCCANKIE 
LICASULCD ivgs na ceisla cuales eee ot eee Bert JAY STOOKEY 
LaAbrarian oc kets Saree EDWIN RicHMOND CARTER 
Editoro® [he Record takectan cnr nee ELGIN GEORGE FASSEL 


BOARD OF GOVERNORS 


SINCLAIR EpWARD ALLISON, Elected to June, 1928 
OswALD JAMES ARNOLD, Ex-President 

CHARLES HARRISON BECKETT, Ex-President 
Henry Wricut Butrorpn, Ex-President 

EpwIn RicumMonp Carter, Librarian 

LAWRENCE MACLAGAN CATHLES, Ex-President 
ARTHUR CosurRn, Elected to June, 1928 

Percy H. Evans, President 

ExciIn GeorcE Fasset, Editor of The Record 
GEORGE GRAHAM, Ex-President 

Joun MELVIN Larrp, Elected to June, 1926 
Erston LELAND MarsHa tt, Elected to June, 1927 
REGINALD CAMPBELL McCankxIr, Secretary 
FRANKLIN BusH MEap, Elected to June, 1927 
JosepH Howarp Nircute, Ex-President 

Joun GowANns Parker, Vice-President 

Tuomas ASHLEY PHILLIPs, Elected to June, 1926 
Bert JAy STooKey, Treasurer 
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COMMITTEES 


(Appointments expire at meeting of June, 1926, unless otherwise specified) 


MEMBERSHIP COMMITTEE 


Josepu H. Nitcuir, Chairman 
Pau V. MONTGOMERY J. Cuar Les SEITZ 


EXAMINATION COMMITTEE 


(Appointments expire at completion of examinations of 1926) 


OLIVER W. PERRIN, Chairman 


James S. Exston, Vice-Chairman Henry H. JAcKson 

E cin G. Fasset, Vice-Chairman ARTHUR W. LARSEN 
FRANCIS E. CANN WitiiamM F. PooRMAN 
REINHARD A, Honaus ELDER A. PORTER 


Joun F. REILLY 


PROGRAM COMMITTEE 


ARTHUR COBURN, Chairman 
Witsur M. JoHNSON REGINALD C. McCANKIE 


PRESS COMMITTEE 


ELDER A. PorTER, Chairman 
WIxLiiAM O. Morris WiiiAM F. PooRMAN 


COMMITTEE ON REVIEWS 


ARTHUR W. LARSEN, Chairman 
EARL O. DUNLAP J. CHARLES RIETZ 


COMMITTEE ON STATUTORY VALUATION 


Percy H. Evans, Chairman 
OswALD J. ARNOLD Joun M. Latrp 
LAWRENCE M. CATHLES Henry Morr 
RoBERTSON G. HUNTER Epwarp B. Morris 
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PAST PRESIDENTS 


Term of 
Office 
TLoctus MCADAM = 45. 3-4 eee a ce tgog-10 Died 1913 
HENRY WRIGHT BUTTOLBR Gc c-scrucie eas IQIO-I2 
OSWALD: JAMES ARNOLD). sere IQI2—-14 
Joserm Howarp- NISCHIE..<..¢.ccrammmporere 1914-16 
ALBERT GARFIETD PORTCH focicnsi: oe cern 1916-18 Died 1918 
CHARLES HARRISON BECKETT . -. «.. 4. 224191520 
GEORGE GRAHAM). 232 sth eee 1920-22 
LAWRENCE: MES CATHIE Si, cecsye ata ieiosetiaaetae 1922-24 


SCHEDULE OF MEMBERSHIP—DECEMBER 31, 1925 


: : @ 

Particulars Fellows | Associates rane Total 
Membership—December 15, 1924..... Ere 72 121 305 
Increase: 

By examination are ee ae 5 T30el'sxe eoee 18* 
By: electionane.c nis. ser ee eens 4 6 5 15 
121 gt 126 338 
Decrease: 
By deathicj:eysntrateion cinta an eriecn tal erent Tie OM (E.carrcsee I 
By other withdrawalsieass screen lye I 4 5 
Transfers from Associate to Fellow 
bysexaminationmyee ren: certci sr | emer itl (epee rats 5 
Membership—August 1, 1925......... 121 84 122 BaF 


* Includes transfers from Associate to Fellow. 
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LIST of MEMBERS and STUDENTS 
December 31, 1925 


(Key: { Charter Member at Organization in 1909; * Member by Examination) 


FELLOWS 


ADMITTED 
1915 ALLISON, SINCLAIR Epwarp, A.A.S., Actuary, Pan-American 
Life Ins. Co., New Orleans, La. 
1914 ALLSTROM, HENRY WILLARD, A.A.S., Secretary and Actuary, 
Minnesota Mutual Life Ins. Co., St. Paul, Minn. 
1915 Ames, Ernest Capron, A.B., LL.B., Vice-President and 
Actuary, Bankers Life Ins. Co. of Nebraska, Lincoln, Neb. 
{ AwnpErson, Lewis ALBERT, B.L., Des Moines, Iowa. 
1921 ANGELL, CHARLES Hart, A.B., A.A.S., Actuary, Massa- 
chusetts Mutual Life Ins. Co., Springfield, Mass. 
+ AppLteBy, Troy Witson, A.M., President, The Ohio Na- 
tional Life Ins. Co., Cincinnati, Ohio. 
+ ARNOLD, OswaLp James, B.S., President, Northwestern 
National Life Ins. Co., Minneapolis, Minn. 
1924 *BaBBitt, ALBERT E., A.M., Actuary, Lamar Life Ins. Co., 
Jackson, Miss. 
1920 Bactey, W. Netson, B.S., F.A.S., Assistant Actuary, The 
Travelers Ins. Co., Hartford, Conn. 
{ Barnarp, WILLIAM FRANCIS, 1402 Midland Ave., Syracuse, 
NEY 
{+ Barnett, SAMUEL, A.B., C.E., Insurance Lawyer and Con- 
sulting Actuary, 502 Forsyth Building, Atlanta, Ga. 
{| Beckett, CHARLES Harrison, A.B., Mem. A.M.S., Actu- 
ary, State Life Ins. Co., Indianapolis, Ind. 
1912 BowrERMAN, JupAH Puri, Actuary, George Washington 
Life Ins. Co., Charleston, W.Va. 
1917 Buck, GEorcE Burton, LL.B., F.C.A.S., Consulting Actu- 
ary, 25 Spruce St., New York, N.Y. 
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ADMITTED 

1913 Burton, Russert Conky, A.B., Secretary and Actuary, 
New World Life Ins. Co., Spokane, Wash. 

+ BurroreH, Henry Wricut, A.B., A.M., A.A.S., Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. 

1914 CAMERON, JoHN CAMPBELL, M.A., F.F.A., A.A.S., Vice- 
President and Actuary, Great Southern Life Ins. Co., 
Houston, Tex. 

1925 CAMMACK, EpMuND Ernest, A.I.A., F.A.S., Vice-President 
and Actuary, Aetna Life Ins. Co., Hartford, Conn. 

+ Campsett, Dr. Donatp Francis, A.M., Pu.D., Mem. 
A.M.S., Consulting Actuary, Suite 1832, 160 N. La Salle 
St., Chicago, Ill. 

1920 CANN, Francis Epcar, M.A., F.A.S., Associate Actuary, 
Jefferson Standard Life Ins. Co., Greensboro, N.C. 

{ Carter, Epwin Ricumonp, Actuary, National Life Ins. Co. 
of the U.S.A., 29 S. La Salle 5t., Chicago; Ill. 

1913. CATHLES, LAWRENCE Mac racan, F.F.A., President, North 
American Reassurance Co., 250 Park Ave., New York, 
NAG 

1921 *CoaTes, Barrett NELSON, B.S., A.A.S., Consulting Actuary, 
354 Pine St., San Francisco, Cal. 

1920 CoBuRN, Arruur, F.A.S., A.L.A., F.F.A., Vice-President, 
North American Reassurance Co., 250 Park Ave., New 
York Ney; 

1914 Corr, Rate Bottes, Actuary, Jefferson Standard Life Ins. 
Co., Greensboro, N.C. 

{| Corsett, Henry Ricumonp, B.Sc., Pu.M., Consulting 
Actuary, 175 West Jackson Blvd., Chicago, Il. 

1918 Craic, JAMes Douctas, F.A.S., F.C.A.S., Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York, N.Y. 

1918 CURJEL, HARALD Worruincton, M.A., F.1.A., A.AS., 
Actuary, Illinois Life Ins. Co., 1212 Lake Shore Drive, 
Chicago, Il. 

7 Draper, FrepeRIcK ApAms, Actuary, National Life Asso- 
ciation, Des Moines, Iowa. 

tg1r Duniap, EArt OcteBay, F.C.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
INGY 
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ADMITTED 

1924 *EHRENCLOU, OrvaR A., F.A.S., Actuary, Northern Life Ins. 
Co., Seattle, Wash. 

1918 *ELSTON, JAMES StRopE, A.B., F.A.S., A.A. Suisse, Cor. 
Mem. A.A. Betc., Mem. A.MS., Assistant Actuary, Life 
Dept., The Travelers Ins. Co., Hartford, Conn. 

1914 EPSTEEN, SAUL ROBINSON, B.S., Pu.D., Special Deputy State 
Bank Commissioner, Antonito, Colo. 

1919 Evans, Percy H., Actuary, Northwestern Mutual Life Ins. 
Co., Milwaukee, Wis. 

1914 Farriie, JAmes, M.A., A.A.S., Vice-President and Actuary, 
Mutual Life of Illinois, Springfield, Ill. 

1922 *FASSEL, Excin GeorcE, A.LA., F.A.S., Assistant Actuary, 
Northwestern Mutual Life Ins. Co., Milwaukee, Wis. 

1919 FLANIGAN, JAMES Epwarb, F.A.S., F.C.A.S., Agency Mana- 
ger, Bankers Life Co., 220 Broadway, New York, N.Y. 

1915 FONDILLER,’ RicHArD, M.A., LL.B., Consulting Actuary, 
Woodward, Fondiller and Ryan, 75 Fulton St., New York, 
N:Y.. 

1917 GrBB, James Burnett, F.F.A., A.LA., F.A.S., Actuary, 
Penn Mutual Life Ins. Co., Philadelphia, Pa. 

{+ GLover, JAMES WATERMAN, B.L., A.B., A.M., Pu.D., Profes- 
sor of Mathematics and Insurance, University of Michi- 
gan, 620 Oxford Road, Ann Arbor, Mich. 

7 GowLp, WitttAm-H., M.A.,A.1.A.,A.A.S;, F.C.A.S.,75 Ful- 
ton St., New York, N.Y. 

1913 GrawaM, GeorcE, F.F.A., A.A.S., A.LA., Vice-President, 
Central States Life Ins. Co., St. Louis, Mo. 

191s GREENE, WINFIELD WARDWELL, Pu.B., Actuary and Comp- 
troller, General Reinsurance Corporation, 80 Maiden 
Lane, New York, N.Y. 

1920 *GuNN, Marcus, A.B., Actuary, Western States Life Ins. Co., 
San Francisco, Cal. 

+ Hatcut, Frank J., 812 Hume Mansur Bldg., Indianapolis, 
Ind. 

{+ Hann, ALFRED GILBERT, Actuary, Pacific Mutual Life Ins. 
Co., Los Angeles, Cal. 

1913. Harvey, JuLiaN CorneILie, LL.B., General Manager and 
Actuary, St. Louis Mutual Life Ins. Co., St. Louis, Mo. 
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1920 Hemsinc, Frank C., A.A.S., Assistant Actuary, North- 
western Mutual Life Ins. Co., Milwaukee, Wis. 
1914 *Herrurtu, Cart E., Secretary and Actuary, Montana Life 
Ins. Co., Helena, Mont. 
+ Hicpon, Joun E., A.B., American Bankers Ins. Co., Jack- 
sonville, Il. 
1924 *Honaus, REINHARD ARTHUR, B.A., F.A.S., Assistant Actu- 
ary, Metropolitan Life Ins. Co., 1 Madison Ave., New 
Y OF ENG 
+ Homans, I. Smiru, A.A.S., Vice-President and Actuary, 
Commonwealth Life Ins. Co., Louisville, Ky. 
1918 Horr, Francis Morrat, F.F.A., A.LA., A.A.S., Actuary, 
Occidental Life Ins. Co., Los Angeles, Cal. 
1920 HUENERGARD, ARTHUR JACOB ConraAD, B.A., F.A.S., As- 
sistant Actuary, Dominion Life Assurance Co., Waterloo, 
Ont., Canada. 
1914. Hucues, Cuartes, A.A.S., Auditor and Actuary, New York 
State Insurance Dept., 165 Broadway, New York, N.Y. 
1916 HuNTER, ARTHUR, F.A.S., F.F.A., Cor. Mem. LA. Eng., 
Chief Actuary, New York Life Ins. Co., 346 Broadway, 
New York, N.Y. 
1919 Hunter, Ropertson G., F.A.S., A.LA., Second Vice- 
President and Actuary, Equitable Life Ins. Co. of Iowa, 
Des Moines, Iowa. 
1921 HurcHeson, WILLIAM ANDERSON, F.LA., F.F.A., F.AS., 
Second Vice-President and Actuary, Mutual Life Ins. Co., 
34 Nassau St., New York, N.Y. 
{| Hype, Epwarp WYyL ys, B.C.E., C.E. (Retired), Milford, 
Ohio. 
1925 “JACKSON, Henry Hortister, M.A., F.A.S., Associate Actu- 
ary, National Life Ins. Co., Montpelier, Vt. 
1925 *JAMISON, (Miss) Dorotuy May, A.B., George Washington 
Life Ins. Co., Charleston, W.Va. 
1925 “JOHNSON, WILBUR Moorr, A.M., Vice-President and Actu- 
ary, Royal Union Life Ins. Co., Des Moines, Iowa. 
1925 *KENNON, RALPH EucENE, B.A., M.S., Mem. A.M.S., Secre- 
tary and Actuary, Medical Life Ins. Co. of America, 
Waterloo, Iowa. 
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1916 KING, WALTER Irvine, A.B., F.A.S., Secretary Group Ins. 
Dept., Connecticut General Life Ins. Co., Hartford, 
Conn. 

1918 Larrp, Joun Metvin, B.A., A.LA., F.A.S., Secretary, 
Connecticut General Life Ins. Co., Hartford, Conn. 

1923 “LARSEN, ARTHUR WittiaM, M.A., A.A.S., Actuary, Volun- 
teer State Life Ins. Co., Chattanooga, Tenn. 

1924 Linton, Morris ALBERT, B.S., M.A., F.LA., F.A.S., Vice- 
President, Provident Mutual Life Ins. Co., Philadelphia, 
Pa; 

1924 Lirtte, JAmMes Futton, F.LA., F.A.S., F.C.A.S., Associate 
Actuary, Prudential Ins. Co. of America, Newark, N.J. 

1919 MACFARLANE, WILLIAM, F.F.A., F.A.S., Actuary, New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1921 Mactrean, ALEXANDER T., F.F.A., F.A.S., Associate Actu- 
ary, Massachusetts Mutual Life Ins. Co., Springfield, Mass. 

1919 *MARSHALL, ERSTON LELAND, A.B., J.D., 919 Hubbell Bldg., 
Des Moines, Iowa. 

1924 *Marvin, Harry Cooper, A.M., Consulting Actuary, 2105 
N. Meridian St., Indianapolis, Ind. 

1923 *McCanxie, REGINALD CAMPBELL, F.A.S., Assistant Actu- 
ary, Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. 

1916 MclIntosu, James, F.F.A., A.A.S., Associate Actuary, The 
Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

1924 McKecuntz, JAMES BALpwin, M.A., F.LA., F.A.S., Gen- 
eral Manager, Manufacturers Life Ins. Co., Toronto, 
Canada. 

1914 MEAD, FRANKLIN Busou, A.B., F.A.S., Secretary and Actu- 
ary, Lincoln National Life Ins. Co., Fort Wayne, Ind. 

1919 Morr, Henry, F.F.A., F.I.A., F.A.S., President, United 
States Life Ins. Co., 105 Fifth Ave., New York, N.Y. 

1913 MontcomMery, Paut VaucHAN, B.A., Vice-President and 

Actuary, Southland Life Ins. Co., Dallas, Tex. 

1920 Morris, Epwarp Bontecou, Pu.B., F.A.S., Actuary, Life 

Dept., The Travelers Ins. Co., Hartford, Conn. 

1913 Morris, Witttam Oscar, Actuary, North American Life 

Ins. Co., North American Bldg., Chicago, Ill. 

1913 Naprer, Witt1am Ewart, Second Vice-President and Secre- 
tary, Scranton Life Ins. Co., Scranton, Pa. 
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if 


Nircute, Josepx Howarp, A.B., F.A.S., Consulting Actu- 
ary, 19 South La Salle St., Chicago, Il. 

Nvueskre, BERNHARD RoBeERT, Old Colony Life Ins. Co., 
Chicago, Ill. 

Orr, Ropert KEtty, Lansing, Mich. 

Papps, PERCY CHARLES HERBERT, A.I.A., F.A.S., Mathe- 
matician, The Mutual Benefit Life Ins. Co., Newark, N.J. 

PaRKER, JOHN Gowans, B.A., A.LA., F.A.S., Actuary, 
Imperial Life Assurance Co., Toronto, Canada. 

PATTISON, GEORGE Benjamin, A.A.S., Secretary and Actu- 
ary, Peoria Life Ins. Co., Peoria, Ill. 

PERRIN, OLIVER WINFRED, M.A., F.A.S., Mem. A.M.S., 
Assistant Actuary, Penn Mutual Life Ins. Co., Phila- 
delphia, Pa. 

*PHELPS, SHAFFNER LEONARD, B.S., Secretary, Volunteer 
State Life Ins. Co., Chattanooga, Tenn. 

Puitiips, THomas Asutry, B.A., A.LA., A.A.S., Vice- 
President, Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

Pipe, SIDNEY HERBERT, F.A.S., A.LA., Actuary, Temple 
Bldg., Toronto, Canada. 

*PoORMAN, WILLIAM Frank, M.A., A.A.S., Actuary, Central 
Life Assurance Society, Des Moines, Iowa. 

*PORTER, ELDER ALEXANDER, A.B., F.A.S., Actuary, The 
Indianapolis Life Ins. Co., Indianapolis, Ind. 

REYNOLDS, JOSEPH B., President, Kansas City Life Ins. Co., 
Kansas City, Mo. 

Ropes, Epwarp Everett, F.A.S., Vice-President, Mutual 
Benefit Life Ins. Co., Newark, N.J. 

RriE1Z, PROFESSOR HENRY LEwis, Pu.D., F.A.A\S., F.R.S.S., 
University of Iowa, Iowa City, Iowa. 

*RietTz, J. CHARLES, A.B., Mem. A.M.S., Actuary, Midland 
Mutual Life Ins. Co., Columbus, Ohio. 

RocHE, JOHN Francis, F.A.S., Vice-President, Manhattan 
Life Ins. Co., 66 Broadway, New York, N.Y. 

ROsLINGTON, GEORGE, F.C.A., Vice-President, Occidental 
Life Ins. Co., Albuquerque, N.M. 

SANDERS, GEORGE Wuite, A.B., F.A.S., Actuary, Michigan 
Mutual Life Ins. Co., Detroit, Mich. 
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{ Serrz, Jacop Cuartes, A.B., Secretary and Actuary, Secu- 
rity Life Ins. Co. of America, 209 South La Salle St., 
Chicago, IIl. 

1915 SIGTENHORST, ANDREW, Texas Life Ins. Co., Waco, Tex. 
1925 oMltH, Victor’ Roy, M\A., ATA. A:A.S., Actuary, Con- 
federation Life Association, Toronto (2), Canada. 

I9QI15 SPEERS, ALEXANDER ALBERT, A.B., F.A.S., Actuary and 
Treasurer, The Toledo Travelers Life Ins. Co., Toledo, 
Ohio. 

1915 STEIN, CALVERT FREDERICK, Secretary-Actuary, Life Dept., 
Provident Life and Accident Ins. Co., Chattanooga, Tenn. 

{ Srooxey, Brrr Jay, Secretary, Illinois Life Ins. Co., r2r2 
Lake Shore Drive, Chicago, Ill. 

I92I STRONG, WENDELL MELVILLE, B.A., M.A., Pu.D., LL.B., 
F.A.S., Associate Actuary, Mutual Life Ins. Co., 34 Nas- 
sau St., New York, N.Y. 

1913. THOMSON, GorDON Witt1AM, F.F.A., A.LA., A.A.S., Vice- 
President, West Coast Life Ins. Co., 605 Market St., San 
Francisco, Cal. 

1924 Torrey, Morris WHITTEMORE, F.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
N-Y, 

t Vart, CarLeton M., A.B., Room 1005, 110 South Dearborn 
St., Chicago, Il. 

1916 WASHBURN, JAMES HERMAN, A.A.S., Consulting Actuary, 
165 Broadway, New York, N.Y. 

1916 Watt, Witiiam Artuur, M.A., A.LA., F.A.S., Secretary 
and Actuary, Pilot Life Ins. Co., Greensboro, N.C. 

+ Wess, RoBpert MonrtraAcuE, Kansas City Life Ins. Co., 
Kansas City, Mo. 

1921 WELCH, ARCHIBALD ASHLEY, A.B., A.M., F.A.S., President, 
Phoenix Mutual Life Ins. Co., Hartford, Conn. 

1916 WILLIAMS, FREDERICK ALFRED, F.A.S., A.LA., F.S.S., 
Manager and Actuary, “La Nacional’ Compafia de 
Seguros sobre la Vida, S.A., Apartado 1420, Mexico City, 
Mexico. 

1923 *WiLtiaMs, (Miss) HELEN Jackson, A.B., M.S., Bureau of 
Statistics and Research, 510 Electric Bldg., Cleveland, O. 
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+ WurHINcToN, FREDERIC SCHERER, F.A.I.A., Actuary, Mid- 

land Life Ins. Co., Kansas City, Mo. 

1925 Woop, ARTHUR Barton, B.A., F.1.A., F.A.S., Vice-President 
and Actuary, Sun Life Assurance Co. of Canada, Montreal, 
Canada. 

1924 Woop, WitttAM ArcHIBALD Porter, B.A., A.LA., F.A.S., 
Actuary, Canada Life Assurance Co., Toronto, Canada. 

r91s Woopwarp, JosePpH Hooker, Pu.B., F.A.S., Consulting 
Actuary, Woodward, Fondiller and Ryan, 75 Fulton St., 
New York, N.Y. 

1925 Younc, Wittiam, F.F.A., F.A.S., Actuary, New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 


ASSOCIATES 
(Numerals indicate what parts of the Fellowship examinations have been passed.) 


ADMITTED 


to15 *Bracu, (Miss) HenrickA Bryant, M.A., Assistant Secre- 
tary and Actuary, Provident Life Ins. Co., Bismarck, 
N.D. 

1913 BEECHER, BENJAMIN SANFORD, M.A., Vice-President, Na- 
tional Guardian Life Ins. Co., Madison, Wis. 

1925 *BeLtL, Daviy Wricut, B.A., Imperial Life Assurance Co., 
Toronto, Canada. 

1923 BIRKENSHAW, JOHN Henry, B.A., F.A.S., Assistant Actu- 
ary, Confederation Life Association, Toronto, Canada. 

{ BuisHop, GrorcE WALTER, The Bankers Reserve Life Co., 

Omaha, Neb. 

1923 *ByoRN, WALTER, B.S., A.A.S., Connecticut General Life Ins. 
Co., Hartford, Conn. (zo, rr) 

1915 “BOWERMAN, WALTER Grecory, A.M., F.A.S., New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1922 *Boyp, Lorne Tuomas, B.A., Secretary and Actuary, Com- 
monwealth Life Ins. Co., Hamilton, Ont., Canada. (9, zo) 

{ Briustin, WILLIAM Epcar, Secretary, Federal Life Ins. Co., 

Chicago, Ill. 

1919 Brooks, CHARLES Epwarp, Pu.D., 613 Beavers Insurance 
Bldg., Madison, Wis. 

1921 Brown, EvERETT GARRABRANT, F.A.S., Actuary, South- 
western Life Ins. Co., Dallas, Tex. 
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1917 Brown, (Mrs.) HELEN ExizaBetu, M.A., 702 S. Sixth St., 
Ironton, Ohio. 

1919 BRUNNQUELL, HeLMutTH G., A.C.A.S., Actuary, Wisconsin 
Insurance Dept., Madison, Wis. 

1911 *BuckMAN, Harotp Hipps, Actuary, California State Life 
Ins. Co., Sacramento, Cal. 

1924 *BUDINGER, JosEPH ALoystus, A.A.S., Assistant Actuary, 
Franklin Life Ins. Co., Springfield, Ill. (9) 

1914 BuRKART, CHARLES J., Kansas City Life Ins. Co., Kansas 
City, Mo. 

191g “CLARK, (Miss) Herten Lucy, A.B., Assistant Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. 

1914 *COLER, WENDELL Puittirs, A.B., Actuary, The Maccabees, 
5065 Woodward Ave., Detroit, Mich. (9, ro) 

+ CopELAND, JoHN ALEXANDER,:A.B., Consulting Actuary, 
407 Southeastern Trust Bldg., Atlanta, Ga. 

1924 *Cross, Cecit FRANK, A.B., Actuary, American Life Ins. Co., 
Detroit, Mich. . 

1925 *DANDY, JOHN Percy, B.A., A.A.S., Confederation Life 
Association, Toronto, Canada. 

1925 *Davis, Matvin Epwarbd, B.A., A.A.S., A.C.A.S., Metro- 
politan Life Ins. Co., 1 Madison Ave., New York, N.Y. 

1924 *DUBUAR, CHARLES CARROLL, A.B., Assistant Actuary, New 
York Insurance Dept., Albany, N.Y. (9) 

1925 *EASTLACK, ALLEN CARLSON, A.M., Actuary, Gem City Life 
Ins. Co., Dayton, Ohio. 

1912 *FeTscH, Harry CHRISTIAN, A.B., A.A.S., Actuary, Ohio 
State Life Ins. Co., Columbus, Ohio. 

1924 *Fouz, CLirrorD H., A.B., Actuary, Public Savings Ins. Co., 
Indianapolis, Ind. 

1922 *Goop, ALEXANDER CALDWELL, 1416 Chemical Bldg., St. 
Louis, Mo. (9, 10) 

1921 *GooDRICH, CLARENCE ROBERTSON, Central States Life Ins. 
Co., St. Louis, Mo. (9-11) 

{| Grimes, Irvin Lorenzo, A.B., Actuary and Assistant Secre- 
tary, Mutual Trust Life Ins. Co., 77 W. Washington St., 
Chicago, IIl. 

1916 GriswoLp, Ropert N., B.A., A.A.S., Inter-Mountain Life 
Ins. Co., Salt Lake City, Utah. 
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1923 


1919 


1915 


1914 


1925 


Hate, JoHN Stewart, B.A., Actuary, Northwestern Na- 
tional Life Ins. Co., Minneapolis, Minn. 

*HANNA, JOHN VEsTAL, Actuary and Assistant Secretary, 
United Life and Accident Ins. Co., Concord, N.H. 

*Hitter, WitiiAm Joun, A.B., Assistant Actuary, Bankers 
Life of Nebraska, Lincoln, Neb. 

*Hrpp, Grapy Hayne, A.B., Actuary, New York Insurance 
Dept., Albany, N.Y. 

HowELL, VALENTINE, B.S. in Econ., F.A.S., Associate Actu- 
ary, Guardian Life Ins. Co., 5o Union Sq., New York, 
(Neve 

HusKINSON, GEorGE WILLIAM H., Assistant Superintendent, 
Illinois Insurance Dept., Springfield, Ill. 

*JENKINS, WILMER ATKINSON, A.A.S., A.M., Instructor, 
Harvard University, 1 Craigie St., Cambridge, Mass. 

Jorpan, F. Russetz, B.A., A.A.S., Actuary, Franklin Life 
Ins. Co., Springfield, Il. 

*KALMBACH, LELAND JOHN, A.B., Lincoln National Life Ins. 
Co., Fort Wayne, Ind. 
KATTELL, SHERMAN C., B.S., F.A.S., Assistant Actuary, 
Lincoln National Life Ins. Co., Fort Wayne, Ind. 

*KENIGSON, GEORGE, Actuary, Service Life Ins. Co., Lincoln, 
Neb. 

*Kocu, (Miss) Etois—r BENDER, A.B., Central States Life 
Ins. Co., St. Louis, Mo. (9-11) 

*LeEHMAN, A. THomas, A.M., Actuary, Standard Life Ins. 
Co. of America, Pittsburgh, Pa. (9, ro) 

Lirucow, James Hecror, F.A.S., A.LA., Actuary, Manu- 

facturers Life Ins. Co., Toronto, Canada 
*MacKInnon, WILL Donatp, B.S., Equitable Life Ins. Co. 
of Iowa, Des Moines, Iowa. 
Martin, Lesiz R., F.A.S., Assistant Actuary, Connecticut 
Mutual Life Ins. Co., Hartford, Conn. 
Maynard, JosepH Duryea, Assistant Actuary, North- 
western Mutual Life Ins. Co., Milwaukee, Wis. 
*McANDLESS, A. J., B.A., Assistant Secretary, Lincoln Na- 
tional Life Ins. Co., Fort Wayne, Ind. (9, zo) 
McBripE, WILLIAM Hucu, Actuary, National Life and 
Accident Ins. Co., Nashville, Tenn. 
*“McCiurc, D. Ratpu, Px.B., Secretary and Treasurer, 
National Equity Life Ins. Co., Little Rock, Ark. 
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1922 McConacuy, CHartes ALEXANDER, B.A., A.LA., F.A.S., 
Actuary, Continental Life Ins. Co., St. Louis, Mo. 

1925 “Mover, Ross Emerson, A.B., A.A.S., Assistant Actuary, 
Columbian National Life Ins. Co., Boston, Mass. 

t921 *Myers, GEORGE Ermer, A.A.S., Actuary, Cleveland Life 
Ins. Co., Cleveland, Ohio. 

1923 *OaTES, MERLIN, A.B., Secretary and Actuary, Alamo Life 
Ins. Co., San Antonio, Tex. (9, ro) 

1922 *PARDIECK, (Miss) GERTRUDE L., A.B., Assistant Actuary, 
State Life Ins. Co., Indianapolis, Ind. 

1925 Prpor, ArtuuR, B.Sc. (London), F.I.A., A.A.S., Actuary, 
Continental Life Ins. Co., Toronto, Canada. 

1925 Purtires, James THompson, B.A., F.A.S., New York Life 
Ins. Co., 346 Broadway, New York, N. Y. 

1918 *POWELL, JOHN Mark, A.B., F.A.S., Actuary, Columbian 
National Life Ins. Co., Boston, Mass. (9, ro) 

1924 *PRENTICE, GEORGE Tavior, B.A., A.A.S., Imperial Life 
Assurance Co., Toronto, Canada. 

1920 ReicHcott, Henry, Pu.B., A.A.S., Second Vice-President, 
Missouri State Life Ins. Co., St. Louis, Mo. 

1920 *REILtY, Dr. JoHN FRANKLIN, A.M., Pu.D., 212 Physics 
Bldg., lowa City, Iowa. 

1922 *RosBBins, DR. RAINARD Benton, A.M., Pu.D., Assistant 
Actuary, New York Insurance Dept., 165 Broadway, New 
York, .N:Y: 

1916 *ROTHSCHILD, STANFORD Z., A.B., A.A.S., Third Vice- 
President and Actuary, Sun Life Ins. Co. of America, 
Baltimore, Md. 

1914 *Scott, Martin R., Reserve Loan Life Ins. Co., Indianapolis, 
Ind. 

1916 SELLMAN, Henry G., A.B., Consulting Actuary, 6717 Vir- 
ginia Ave., St. Louis, Mo. (z0-12) 

1924 *SHEPHERD, Bruce EpwIin, Px.B., Missouri State Life Ins. 
Co., St. Louis, Mo. 

1916 *SHEPHERD, CLINTON O., F.A.S., Actuary, Missouri State 
Life Ins. Co., St. Louis, Mo. 

1925 *SHUDDE, Louis Orro, B.A., M.A., Actuary and Assistant 
Secretary, San Jacinto Life Ins. Co., Beaumont, Tex. 

1921 SINCLAIR, Cott CLAvDE, B.A., F.A.S., Assistant Actuary, 
Great-West Life Assurance Co., Winnipeg, Man., Canada. 
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+ SrayMan, Guy L., P.O. Box 86, Indianapolis, Ind. 

1925 Stowr, Hupson J., B.A., F.A.S., Manufacturers Life Ins. 
Co., Toronto, Canada. . 

1913 STRUDELL, FRED Davin, Consulting Actuary, 722 Chestnut 
St., St. Louis, Mo. 

1915 *STURTEVANT, RoBert Brown, A.B., Assistant Secretary, 
American Central Life Ins. Co., Indianapolis, Ind. 

1919 SuzuKt, Tosuikazu, M.S., Actuary, First Mutual Life Ins. 
Co., Kyobashi, Tokio, Japan. 

1925 THOMSON, JoHN WALTER, F.F.A., A.LA., F.S.S., Actuary, 
North American Reassurance Co., 250 Park Ave., New 
Yorks Na 

1915 ‘TICKNER, VERNE L., Vice-President and Actuary, Roosevelt 
Life Ins. Co., St. Paul, Minn. 

{+ Vatt, Rocer SHERMAN, A.B., 110 South Dearborn St., 
Chicago, Ill. 

1925 *WALKER, (Miss) Marcaret, M.A., Lincoln National Life 
Ins. Co., Fort Wayne, Ind. 

1925 *WALTON, Harotp Grauam, B.S., American Central Life 
Ins. Co., Indianapolis, Ind. 

1923 WARREN, Proressor Litoyp ArTHUR HEBER, M.A., Pu.D., 
F.R.A.S., F.C.A.S., A.A.S., University of Manitoba, 
Winnipeg, Man., Canada. 

1917 WERKENTHIN, BERNARD, Texas Insurance Dept. Austin, 
ex. 

t Wrccrns, Horace ScovILie, 514-15 Bankers Life Bldg., 
Lincoln, Neb. 
1920 YorT, J. P., 2528 Thirteenth St., Washington, D.C. 
1925 *YOUNG, JAY RoLLIn, Franklin Life Ins. Co., Springfield, Il. 


CONTRIBUTING MEMBERS 


1921 A®ETNA Lire INs. Co., Hartford, Conn. 

1916 AMERICAN CENTRAL Lire Ins. Co., Indianapolis, Ind. 
1920 AMERICAN Lire INs. Co., Denver, Colo. 

1923 AMERICAN Lire Ins. Co., Detroit, Mich. 

1923 AMERICAN Lire REINSURANCE Co., Dallas, Tex. 

1917 AMERICAN NarTionat Ins. Co., Galveston, Tex. 

1921 AMICABLE Lire INs. Co., Waco, Tex. 

tg1g ATLANTIC LiFE Ins. Co., Richmond, Va. 
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1921 Bank Savincs Lire Ins. Co., Topeka, Kan. 
1920 BANKERS Lire Co., Des Moines, Iowa. 

+ BANKERS Reserve Lire Co., Omaha, Neb. 
1921 BERKSHIRE Lire INs. Co., Pittsfield, Mass. 
1922 CANADA Lire AssuRANCE Co., Toronto, Canada. 
1912 Capiro Lire Ins. Co., Denver, Colo. 
1919 CEDAR Rapips Lire Ins. Co., Cedar Rapids, Iowa. 
1916 CENTRAL Lire AssuRANCE SOCIETY OF THE U.S., Des 

Moines, Iowa 

{ Cenrtrat Lire Ins. Co. or Intrors, Chicago, Ill. 
1915 CENTRAL STATES Lire Ins. Co., St. Louis, Mo. 

{| CLEVELAND Lire Ins. Co., Cleveland, Ohio. 
1920 CotumBus Mouruat Lire Ins. Co., Columbus, Ohio. 
1922 CONFEDERATION Lire AssoctaTION, Toronto, Canada. 
1921 CONNECTICUT GENERAL Lire Ins. Co., Hartford, Conn. 
1923 CONTINENTAL ASSURANCE Co., Chicago, Il. 
1922 CONTINENTAL Lire Ins. Co., St. Louis, Mo. 
1920 CONTINENTAL Lire Ins. Co., Wilmington, Del. 
191g Daxora Lire Ins. Co., Watertown, S.D. 
1922 Derrorr Lire Ins. Co., Detroit, Mich. 
1925 Dominion Lire AssuRANCE Co., Waterloo, Ont., Canada. 
1918 Exxuorn Lire & AccivEnt Ins. Co., Norfolk, Neb. 
1920 EQuitaBLe Lire Ins. Co., Washington, D.C. 
1920 Equirante Lire Ins. Co. or Iowa, Des Moines, Iowa. 
1922 Excezsior Lire Ins. Co., Toronto, Canada. 
1920 Farmers & BANKERS Lire Ins. Co., Wichita, Kan. 
1923 Farmers National Lire Ins. Co., Chicago, III. 

{+ FEDERAL Lire Ins. Co., Chicago, Il. 
xg2t Froevity Murvat Lire Ins. Co., Philadelphia, Pa. 
1916 FRANKLIN Lire Ins. Co., Springfield, Il. 
1914 GEORGE WASHINGTON Lire Ins. Co., Charleston, W.Va. 
1923 GREAT NortHERN Lire Ins. Co., Chicago, IIl. 
1916 GREAT SOUTHERN Lire Ins. Co., Houston, Tex. 
1921 Great-West Lire AssuRANCE Co., Winnipeg, Man., 

Canada. 

1920 GUARANTY Lire Ins. Co., Davenport, Lowa. 
192r GUARDIAN Lire Ins. Co. or America, New York, N.Y. 
1920 IDAHO STATE Lire Ins. Co., Boise, Idaho. 

+ Ixxrnots Lire Ins. Co., Chicago, Ill. 
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1912 INDIANAPOLIS Lire Ins. Co., Indianapolis, Ind. 
+ INTERNATIONAL Lire Ins. Co., St. Louis, Mo. 
1923 INTERNATIONAL Lire & Trust Co., Moline, Ill. 
1922 ImpERIAL Lire AssuRANCE Co., Toronto, Canada. 
1915 JEFFERSON STANDARD Lire Ins. Co., Greensboro, N.C. 
1921 JoHN Hancock Muruat Lire Ins. Co., Boston, Mass. 
+ Kansas Crry Lire Ins. Co., Kansas City, Mo. 
1913 LAFAveTTE Lire Ins. Co., LaFayette, Ind. 
1925 Liperty Lire Ins. Co., Topeka, Kan. 
+ Lrincotn Nationat Lire Ins. Co., Fort Wayne, Ind. 
1922 LoNnpoN Lire Ins. Co., London, Ont., Canada. 
1923 Manuatran Lire Ins. Co., New York, N.Y. 
1922 MANuracturers Lire Ins. Co., Toronto, Canada. 
1921 MaryLanp Lire Ins. Co., Baltimore, Md. 
1921 Massacuusetts Muruat Lire Ins. Co., Springfield, Mass. 
1920 Merrcuants Lire Ins. Co., Des Moines, Iowa. 
1921 Merrtroporiran Lire Ins. Co., New York, N.Y. 
1915 Micuican Mvutuat Lire Ins. Co., Detroit, Mich. 
1920 Mipianp Lire Ins. Co., Kansas City, Mo. 
1915 Mipranp Murvat Lire Ins. Co., Columbus, Ohio. 
1919 Minnesota Mutuat Lire Ins. Co., St. Paul, Minn. 
1912 Missouri STATE Lire Ins. Co., St. Louis, Mo. 
1925 Monarcu Lire AsSsuRANCE Co., Winnipeg, Man., Canada. 
1920 Montana Lire Ins. Co., Helena, Mont. 
to1g_ Mouruat Benerir Lire Ins. Co., Newark, N.J. 
1921 Muortuat Lire oF ILiinots, Springfield, Il. 
tgtg Murvuat Trust Lire Ins. Co., Chicago, IIl. 
to1g NATIONAL Lire & AcciwentT Ins. Co., Nashville, Tenn. 
1921 NATIONAL Lire Ins. Co., Montpelier, Vt. 
} Nationat Lire Ins. Co. oF THE U.S.A., Chicago, IIl. 
1923. NATIONAL GUARDIAN Lire Ins. Co., Madison, Wis. 
1921 New EncLanp Mutvat Lire Ins. Co., Boston, Mass. 
1925 NortH AMERICAN Lire ASSURANCE Co., Toronto, Canada. 
1915 NortH AMERICAN Lire Ins. Co., Chicago, Ill. 
1920 NorTHERN Lire Ins. Co., Seattle, Wash. 
1924. NortHERN States Lire Ins. Co., Hammond, Ind. 
1915 NORTHWESTERN NATIONAL Lire Ins. Co., Minneapolis 
Minn. 
1921 OccIDENTAL Lire Ins. Co., Los Angeles, Cal. 


d 
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1915 Ouro Nationat Lire Ins. Co., Cincinnati, Ohio. 
1912 Outo State Lire Ins. Co., Columbus, Ohio. 
} Op Cotony Lire Ins. Co., Chicago, Ill. 
19t5 Op Line Lire Ins. Co. or America, Milwaukee, Wis. 
1917 Paciric Murvat Lire Ins. Co., Los Angeles, Cal. 
1916 PAN-AMERICAN Lire Ins. Co., New Orleans, La. 
1923 PreNN Murtvat Lire Ins. Co., Philadelphia, Pa. 
1920 Pxroptes Lire Ins. Co., Frankfort, Ind. 
t9t5 Prop.es Lire Ins. Co. or Ixiinots, Chicago, Ill. 
1915 PerortA Lire Ins. Co., Peoria, Ill. 
1921 PHILADELPHIA Lire Ins. Co., Philadelphia, Pa. 
1921 PHoENtx Morvat Lire Ins. Co., Hartford, Conn. 
1921 Provipent Muruat Lire Ins. Co., Philadelphia, Pa. 
1921 PRUDENTIAL Ins. Co. or America, Newark, N.J. 
1913 PusBiic SAvINGs Ins. Co. or America, Indianapolis, Ind. 
1916 RecIsTER Lire Ins. Co., Davenport, Iowa. 
1920 R®&INSURANCE Lire Co. oF America, Des Moines, lowa 
1915 ReELIANCE Lire Ins. Co., Pittsburgh, Pa. 
{ ReEsERVE Loan Lire Ins. Co., Indianapolis, Ind. 
{ Royat Union Moutvat Lire Ins. Co., Des Moines, Iowa. 
1923 SAN Jacinto Lire Ins. Co., Beaumont, Tex. 
1910. SCRANTON Lire Ins. Co., Scranton, Pa. 
{+ Security Lire Ins. Co. or America, Chicago, III. 
1922 SEcuriTy Mutuvat Lire Ins. Co., Binghamton, N.Y. 
1923 SHENANDOAH Lire Ins. Co., Roanoke, Va. 
1922 SouTHeRN States Lire Ins. Co., Atlanta, Ga. 
1924 SOUTHERN Union Lire Ins. Co., Fort Worth, Tex. 
1912 SOUTHLAND Lire Ins. Co., Dallas, Tex. 
1916 SOUTHWESTERN Lire Ins. Co., Dallas, Tex. 
+ Srate Lire Ins. Co., Indianapolis, Ind. 
1925 SuN Lire AssuRANCE Co. or CanapA, Montreal, Canada. 
1921 TRAVELERS Ins. Co., Hartford, Conn. 
1921 Two Repustics Lire Ins. Co., El Paso, Tex. 
1921 UNION CENTRAL Lire Ins. Co., Cincinnati, Ohio. 
1920 West Coast Lire Ins. Co., San Francisco, Cal. 
19t2 WESTERN ResERVE Lire Ins. Co., Muncie, Ind. 
tgizt_ WESTERN States Lire Ins. Co., San Francisco, Cal. 
1917 WESTERN UNION Lire INs. Co., Spokane, Wash. 
1914 WISCONSIN Lire Ins. Co., Madison, Wis. 
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DECEASED FELLOWS 


ADMITTED DIED 
1924 CLARENCE EDMUND CALE............ 1924 
7 Carroty Boorm CARR, cc. we ee IQIQ 
+ Horton W. CocHNOWER...........- 1913 
O14” ISAAC DAVENPORT 0 ic. semi mnite ase 1916 
{| Joun Maynarp EMERY.............. 191g 
7 Vinci MORRISON KiIME i. 2.250.405 1918 
1918, LOUIS "LINZMEVER 2 Tics eee 1918 
tT ucrs MCREai ee ee 1913 
t MAL COEM MOGNEILE =). 3 echo 1923 
1914. ALBERT GARFEELD PORTCH. ...2 «sa: 1918 
7 SHENRY SHERMAN: VAIL 5 0 cats 191g 
{ Grrrt ANDRIES VAN DER SLUIS...... 1917 
1913 Harris ELIAS VINEBERG............ 1920 
| BENJAMIN A] WELSTEAD:.: 225.000 os. I9IO 
{ Pau Livincston WOOLSTON........ 1924 
{  WIEBURSS WYNN, oe 2 ore 1913 
DECEASED ASSOCIATES 
ADMITTED DIED 
1 NETS INEESON < cq.0 cies o ae enema 1912 
1919 ARTHUR ENOCH CLEMENT............ 1924 
STUDENTS 


THOSE WHO HAVE PASSED ANY PART OF THE EXAMINATIONS DURING THE 
LAST THREE YEARS AND HAVE NOT BEEN ADMITTED 
AS ASSOCIATES 


(Italic numerals indicate what parts of the examinations have been passed; bold numerals 
indicate parts waived.) t 


AMBLER, ARTHUR B., St. Louis Mutual Life Ins. Co., St. Louis, Mo. (z) 

Amoss, G. Bruce, Great-West Life Assurance Co., Winnipeg, Man., Canada. (4) 

open Loyat, care of D. F. Campbell, 160 N. LaSalle St., Chicago, Ill. 
1-6, 8 

ANGERER, JOHN W., Michigan Insurance Dept., Lansing, Mich. (1, 2, 3, 6) 

ARMANTROUT, Everett D., Provident Mutual Life Ins. Co., Philadelphia, Pa. 
(7, 3) 

See Harry M., Dominion Life Assurance Co., Waterloo, Ont., Canada. 
I-4 

ATWATER, RoBERT Burnvick, Bankers Life Ins. Co., Des Moines, Iowa. (r, 2) 

Baitry, NEIL, 99 Inkerman St., London, Ontario, Canada. (2) 

Barnes, Orun M., Franklin Life Ins. Co., Springfield, Ill. (z, 2) 

BatTHo, ao R., Great West Life Assurance Co., Winnipeg, Man., Canada. 
(1-4 

BELL, WRAY M., Burwash Hall, Victoria College, Toronto, Canada. (1-3) 


{The parts are shown according to the revised syllabus in which former Part 2 was changed 
to Part 3 and former Part 3 to Part 2. 
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BENNER, (Miss) Amy L., Peoria Life Ins. Co., Peoria, Ill. (z-5) 

BEVERIDGE, JAMES R., Manufacturers Life Ins. Co., Toronto, Canada. (1-4) 
BitTeL, WILLIAM H., 807 S. State St., Ann Arbor, Mich. (z) 

Botssarp, Ricwarp, National Guardian Life Ins. Co., Madison, Wis. (7-4) 
BourscuHEiwr, Paut F., Peoria Life Ins. Co., Peoria, Il. (z, 2) 

Bowes, Grorce H., Great-West Life Insurance Co., Winnipeg, Man., Canada. 


I 

Branana, Henry R., 707 S. McCullough Ave., Urbana, Ill. (z-7) 

Brockway, PARKER W., Bankers Life Co., Des Moines, Iowa. (z—3) 

Bronson, Dorrance C., 615 Monroe St., Ann Arbor, Mich. (1-4) 

BUCKNELL, Eart F., 604 E. Madison St., Ann Arbor, Mich. (2, 3) 

Buckner, Davin E., Jefferson Standard Life Ins. Co., Greensboro, N.C. (z-4) 

Burcar, Wi111aM J., 54 Murray St., Toronto, Canada. (1-4) 

Carson, (Miss) CuRISsTIANA E. ,235 Eugene St., Norwood, Man., Canada. (z, 2) 

CHEN, SSU-TU, 402 Benjamin St., Ann Arbor, Mich. (3) 

Criemo, Ambrose J., Montana Life Ins. Co., Helena, Mont. (1-4) 

Coates, CLARENCE S., 2019 Los Angeles Ave., Berkeley, Cal. (1-6) 

CoLEeMAN, JoHN H., Lafayette Life Ins. Co., Lumberton, N.C. (z, 2) 

Conrop, Stuart F., Great West Life Ass’ce. Co., Winnipeg, Man., Canada. (1-4) 

Cox, Lewis C., National Life & Accident Ins. Co., Nashville, Tenn. (z-4) 

Craic, Ceciz C., 7o1r S. Division St., Ann Arbor, Mich. (1-4) 

CrippEN, Liovp K., 1429 Euclid St., N.W., Washington, D.C. (1-6, 8) 

DanzincER, LEo J., 24 Hart Ave., Winnipeg, Man., Canada. (z, 2) 

Davinson, Wain J., lowa Insurance Dept., Des Moines, Iowa. (1-4) 

Duntop, Burton E., Rm. 426, 195 Broadway, New York, N. Y. (2-4) 

Dresin, Harry S., 228 S. Warren Ave., Big Rapids, Mich. (3) 

Eastey, Knicut H., Amicable Life Ins. Co., Waco, Tex. (z, 2) 

Epe, Crcit F., West Coast Life Ins. Co., San Francisco, Cal. (1-3, 5) 

ELtswortH, LEon W., Southwestern Life Ins. Co., Dallas, Tex. (z, 3) 

Estes, E. Forrest, Bankers Reserve Life Co., Omaha, Neb. (2, 3, 4, 6) 

Evans, Joun H., Ohio National Ins. Co., Cincinnati, Ohio. (1-6) 

Fercuson, ArTHuR A., Western Union Life Ins. Co., Spokane, Wash. (1-3) 

FLEsNeR, (Miss) IreNnrE E., Board of Pensions and Relief, 820 Garland Bldg., 
Chicago, Ill. (1-4) 

FREDERICK, Russeit A., Franklin Life Ins. Co., Springfield, Ill. (z) 

Gover, Lynw A., 29 S. LaSalle St., Chicago, Ill. (1-5, & 

GRaAEsER, A. Orts, 523 E. Madison St., Ann Arbor, Mich. (rz, 2) 

GREEN, WALTER C., 2584 Park St, Salt Lake City, Utah. (z-4) 

HAcKING, FRANK, 320 Brooklyn St., Winnipeg, Man., Canada. (2) 

Hatz, Wiriiam D., National Bureau of Casualty and Surety Underwriters, 
120 West 42nd St., New York, N.Y. (z) 

Hammer, H. H., Dept. of Insurance and Banking, Austin, Tex. (1-7) 

Hartwet1, Maurice, care of The Maccabees, Detroit, Mich. (3) 

Hiccrxson, GEorGE W., Philadelphia Life Ins. Co., Philadelphia, Pa. (z) 

Hoecan, FRANK J., Lincoln National Life Ins. Co., Fort Wayne, Ind. (a, 4) 

HoxrtzmMan, Epwarp, Pan-American Life Ins. Co., New Orleans, La. (z-4) 

Honporp, PETER, 425 S. Division Ave., Ann Arbor, Mich. (2-4) 

Howarp, Wirxre A. M., Confederation Life Association, Toronto, Canada. 
I, 3) 

Ts ye H., Indiana Insurance Dept., Indianapolis, Ind. (z-6, 8) 

Hutu, Grorce, North American Life Ins. Co., Chicago, Ill. (z) 

Irwin, Putrip C., Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. (1-6) 

Jexet, Atrrep H., Cragmor Sanatorium, Colorado Springs, Colo. (1-4) 

JouanssEN, TRyGGVE,Jennestad, Norway. (z) 

Jounson, GeorcE F., Whitewood Banking Co., Whitewood, S. D. (z) 

Jounson, Herpert E., 5118 Huron St., Chicago, Hl. (3) 

Jones, W. Ratu, 502 County Bldg., Chicago, Ill. (1-4) 

KrerKpatrick, CLAIR C., Iowa Insurance Dept., Des Moines, Iowa. (2, 4) 
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LARSEN, Murray N., 140 Ethelbert St., Winnipeg, Man., Canada. (2) 

LAurmore, Grorce F., State Life Ins. Co., Indianapolis, Ind. (2) 

Ler, Frank H., The Maccabees, Detroit, Mich. (1-5) 

Li, SHou-Kwn, 1127 Church St., Ann Arbor, Mich. (2, 3) 

Liver, Josepn, care of Woodward, Fondiller and Ryan, 75 Fulton St., New 
York, N.Y. (1-4, 5, 6) 

Lirtie, JOHN E., The Maccabees, 5065 Woodward Ave., Detroit, Mich. (z-6) . 

LONGENEKER, JosHuA VaN S., Equitable Life Ins. Co. of Iowa, Des Moines, 
Iowa. (1-4) 

Louts, Pak Hm, 811 Catherine St., Ann Arbor, Mich. (3) 

Lyte, (Miss) Annie M., Cotton States Life Ins. Co., Nashville, Tenn. (z-4) 

MencE, WALTER O., 444 S. State St., Ann Arbor, Mich. (z—4) 

MERKLE, JOHN W., care of L. A. Glover & Co., 29 S. LaSalle St., Chicago, 

Ill. (7-3) 

Masenere Lrrot W., Great-West Life Assurance Co., Winnipeg, Man., 

Canada. (1-3) 

Moon, (Miss) Heren, Central Life Ass’ce. Society, Des Moines, Iowa. (1-4) 

Morsk, Joun J., Central States Life Ins. Co., St. Louis, Mo. (z, 2) 

Mort, A. B. C., Midland Life Ins. Co., Kansas City, Mo. (1-4, 6) 

Morr, Tuomas M., Liberty Life Ins. Co., Topeka, Kan. (1-4) 

Morvocsa, JoHNn M., 293 St. John’s Ave., Winnipeg, Man., Canada. (z, 3) 

Myers, Owen J., Occidental Life Ins. Co., Los Angeles, Calif. (z, 2) 

NELSON, CARROLL E., Missouri State Life Ins. Co., St. Louis, Mo. (1-4) 

NicHoison, EArt H., Lincoln National Life Ins. Co., Fort Wayne, Ind. (z, 2) 

PALL, GorDON, 108 Hallett St., Winnipeg, Man., Canada. ees 

Parks, GrorcE A., Bankers Life Co., Des Moines, Iowa. (1-4) 

PETERSON, Ray M., Equitable Life Assurance Society, 393 Seventh Ave., New 
York, N.Y. (1-4) 

PoLLARD, Harry S., 1821 University Ave., Madison, Wis. (1-4) 

PRENNER, Myron R., North Dakota Insurance Dept., Bismarck, N. D. (z-4) 

wee See F., Northwestern Nat. Life Ins. Co., Minneapolis, Minn. 

IFO 

RarrorD, THEODORE E., 620 Oxford Road, Ann Arbor, Mich. (1-4) 

RicuTeR, OTTO C., Room 426, 195 Broadway, New York, N.Y. (1-7) 

RuBEN, IsaporeE, 1404 Bushwick Ave., Brooklyn, N.Y. (z-3) 

Rupy, Haran H., Equitable Life Ins. Co. of lowa, Des Moines, Iowa. (z) 

oy, Ce ELEANOR, Guardian Life Ins. Co., 50 Union Sq., New York, N.Y. 
D3 ; 

Sarason, Harry M., Missouri State Life Ins. Co., St. Louis, Mo. (1-3) 

ScuILuic, (Miss) Eva M., North American Reassurance Co., 250 Park Ave., 
New York, N. Y. (2-4) 

SCHROEDER, GorpDon D., Confederation Life Assoc., Toronto, Canada. (rz) 

SHaw, (Miss) Vicroria E., Martha Cook Bldg., Ann Arbor, Mich. (z, 3) 

SHEPHERD, PEARCE, North American Reassurance Co., 250 Park Ave., New 
York, N. Y. (1-4) 

SKELDING, GEorGE A., Confederation Life Assoc., Toronto, Canada. (1-3) 

SmitH, Lewis G., Confederation Life Assoc., Toronto, Canada. (z, 3-6) 

Tuck, Epwarp B., 479 Raglan Road, Winnipeg, Man., Canada. (z, 2) 

TURNBULL, Davin Mc I., 178 Anderson Ave., Winnipeg, Man., Canada (2) 

Turner, Paut A., Philadelphia Life Ins. Co., Philadelphia, Pa. (z) 

VAN FLEET, GEORGE, 420 Thompson St., Ann Arbor, Mich. (2, 3) 

Veatcu, Vircit V., Merchants Life Ins. Co., Des Moines, Iowa. (3) 

VeTTER, LestER, Minnesota Mutual Life Ins. Co., St. Paul, Minn. (z) 

WanLeIcH, WiLi1AM L., Metropolitan Life Ins. Co., New York, N.Y. (2-3) 

WALLACE, WILLIAM, State Insurance Department, Columbia, S.C. (1-4) 

Waters, L. L., National Accident Ins. Co., Lincoln, Neb. (z-7) 

WELLMAN, ALEXANDER C., Royal Union Life Ins, Co., Des Moines, Ia. (2-4) 

WuierLe, (Miss) Rutu, 220 N. Spring Ave., St. Louis, Mo. (z-3) 


1925] Students 347 


WHITBREAD, Rosert B. T., 736 Valour St., Winnipeg, Man., Canada. (z) 

Wirxs, Ler, Acacia Mutual Life Assoc., Washington, D.C. (2, 2) 

hae ees EvizanretaH W., 1431 Meridian St., N.W., Washington, D.C. 
1-6 

Woop, Douctas, Missouri State Life Ins. Co., St. Louis, Mo. (z, 2) 

Wootery, J. Myron, Protective Life Ins. Co., Birmingham, Ala. (1-4) 

Younc, FLoyp E., Western Union Life Ins. Co., Spokane, Wash. (z-7) 

Yupxkorr, Harry, 627 Kenilworth Ave., Detroit, Mich. (2, 3) 
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standard Policies (F. S. W ithington), IIo. 

Paper, Valuation Method, 20. 
Bioop PressurF, Paper, R. G. Hunter, Discussion, go. 
Book REVIEWS, an Introduction toM athematicol Probability, By J.L. Coolidge, 163. 
Economic Statistics, By W. L. Crum and A. C. Patton, 298. 
Elements of Statistics, By FaiC. Kenty on: 
Foreign Exchange from the Invesior’s Point of View, By E. H. Lever, 294. 
Handbook of Mathematical Statistics, By H. L. Rietz and Others, 296. 
Mathematics of Life Insurance, By L. W. Dowling, 299. 
Reversions and Life Interests, By F. L. Collins, 295. 
Statistical Method, By F. C. Mills, 160. 
The Essence of Life Insurance, By W. Breiby, 162. 
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Nial, 162. 

Book Notices, 164, 299. 

BouURSCHEIDT, P, F., Discussion, Aviation Hazard (W. F. Poorman), 258. 

BowERMAN, 7 ips Discussion, Non-Medical Business, 139. 

Burrorry, H. W., Discussion, American Men Table as a Basis of Valuation, 
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CaMERON, J. C., Discussion, Non-Medical Business, 124. 

Camack, E. E., Discussion, American Men Table as a Basis of Valuation, 283; 
Disability Benefits, 271; Substandard Business (E. E. Cammack), 245. 

Paper, Substandard Business, 42 (Discussion, 242). 
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CrLeMENT, A. E., Obituary Notice, 165. 

Coxpurn, A., Discussion, Using Standard Values for Substandard Policies (F. S. 
Withington), 107. 

Coter, W. P., Discussion, American Men Table as a Basis of Valuation, 286. 

CorsBett, H. R., Discussion, American Men Table as a Basis of Valuation, 292. 

Craic, J. D., Discussion, American Men Table as a Basis of Valuation, 292; 
Disability Benefits, 269; Limits of Retention, 278. 

Cross, C. F., Discussion, Non-Medical Business, 135. 

Cuxsr Root py ABripcED Diviston AND By MAcuIng, Paper, E. G. Fassel, 35, 
Discussion, 238. 

CurjeL, H. W., Discussion, Cube Root (E. G. Fassel), 239. 

DisaBILity BENEFITS, Discussion, 264. 

Draper, F. A., Discussion, Aviation Hazard (W. F. Poorman), 26r. 

Eastiack, A. C., Discussion, Cube Root (E. G. Fassel), 241. 

Exston, J. S., Discussion, Aviation Hazard (W. F. Poorman), 254; Disability 
Benefits, 268; Gain and Loss Exhibit, 152. 

Evans, P. H., Discussion, American Men Table as a Basis of Valuation, 281; 
Aviation Hazard (W. F. Poorman), 258; Certain Applications of Sta- 
tistics (H. L. Rietz), 104; Limits of Retention, 278; Non-Medica! Busi- 
ness, 140. 

Presidential Address (The Trend of Mortality), June, 1925, 1; November, 
1925, IOr. 

TABLE, COMPLETE ExpeEctaTion, by American Men Table (Modified to 70%), 6. 

Excess INTEREST UNDER ANNUITY-CeRTAIN, Paper, E. G. Fassel, 21, Discus- 
sion, 232. 

EXPECTATION, COMPLETE, Table, by American Men Table (Modified to 70%), 
P. H, Evans, 6. 

FasskEt, E. G., Discussion, Blood Pressure (R. G. Hunter), 91; Cube Root (E. G. 
Fassel), 241; Gain and Loss Exhibit, 146; Osculatory Interpolation (J. F. 
Reilly), 224. 

Paper, Cube Root by Abridged Division and by Machine, 35 (Discussion, 
238); Excess Interest under Annuity-Certain, 21 (Discussion, 232). 

Firr, L. K., Discussion, Non-Medical Business, 131. 

FINANCIAL STATEMENTS, Paper, V. Howell, 68, Discussion, 245. 

GAIN AND Loss Exutst?T, New, REQUIRED FOR 1925, Discussion, 146. 

Guover, J. W., Discussion, Certain Applications of Statistics (H. L. Rietz), 94; 
Limits of Retention, 277; Osculatory Interpolation (J. F. Reilly), 230. 

Grazam, G., Discussion, American Men Table as a Basis of Valuation, 291; 
Substandard Business (E. E. Cammack), 242. 

Howe t, V., Discussion, Aviation Hazard (W. F. Poorman), 261; Financial 
Statements (V. Howell), 252; Substandard Business (EZ. E. Cammack), 244. 

Paper, Financial Statements, 68 (Discussion, 245). 

Henter, R. G., Discussion, Blood Pressure (R. G. Hunter), 93. 

Interest, Excess, UNDER ANNUuITY-CERTAIN, Paper, E. G. Fassel, 21, Dis- 
cussion, 232. 

INTERPOLATION, OscuLaTory, Paper, J. F. Reilly, 12, Discussion, 224. 

Jackson, H. H., Discussion, Certain Applications of Statistics (H. L. Rietz), 93. 

Jorpan, F. R., Discussion, Non-Medical Business, 123. 

Kocua, E. B., Discussion, Non-Medical Business, 140. 
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Linton, M. A., Paper, Returns under District-Agency Contracts, 198. 

Lirttez, J. F., Discussion, Non-Medica! Business, 117. 
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Cube Root (E. G. Fassel), 238; Osculatory Interpolation (J. F. Reilly), 230. 

SALARY DEDUCTION PLAN, Discussion, 141. 

Sertz, J. C., Discussion, Financial Statements (V. Howell), 245. 

SHEPHERD, C. O., Discussion, American Men Table as a Basis of Valuation, 283; 
Excess Interest under Annuity-Certain (E. G. Fassel), 235; Using Stand- 
ard Values for Substandard Policies (F. S. Withington), rrr. 

Smit, VY. R., Discussion, Non-Medical Business,129. 

STATEMENTS, FINANCIAL, Paper, V. Howell, 68, Discussion, 245. 

STATISTICAL STUDY OF BLoop PReEssuRE, Paper, R. G. Hunter, Discussion, go. 

STATISTICS, ON CERTAIN APPLICATIONS OF, Paper, H. L. Rietz, Discussion, 93, 

Sten, C. F., Discussion, Salary Deduction Plan, 141. 

Stupy oF THE Errect oF USING STANDARD RESERVES AND SURRENDER VALUES 
FOR SUBSTANDARD PoricrEs, Paper, F. S. Withington, Discussion, ro5. 

SUBSTANDARD Business, Paper, E. E. Cammack, 42, Discussion, 242. 

SUBSTANDARD, USING STANDARD RESERVES AND SURRENDER VALUES FOR, 
Porrcres, Paper, F. S. Withington, Discussion, 10s. 
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ADDRESS BY THE PRESIDENT, PERCY H. EVANS 


As this is my last opportunity to speak to you as President, it 
seems appropriate to offer some comments on the work of the Insti- 
tute during the past two years and later on to refer to some of the 
problems that have engaged our attention during that period. 

At the time of the annual meeting in June, 1924, the Institute 
had 114 Fellows, 72 Associates, 95 Students, and 121 Company 
Members. At the present time the membership numbers 132 Fel- 
lows, 89 Associates, 166 Students, and 124 Company Members. 
Students, so called, have no standing as members of the Institute. 
For a period of three years after passing one or more parts without 
becoming Associates such persons are presumed to be reading for 
further examination and are continued on the student list. The 
increase in the number of Students from 95 to 166 during the past 
two years is very encouraging as is also the marked improvement 
in the quality of the papers. 

The value and volume of the work of the Examination Commit- 
tee is indicated by the number of papers written during the past six 
years, as follows: 


WOE AO Re Mane att pare: 153 LO DY Wea Paren ter nee a 357 
2 SRO ar pee ee, ot 179 BOSS trope at 455 
TROVE ciate areucteoia HRA 208 EO200 wr eee een 629 


In view of the rapidly increasing number of young men and 
women who are reading for actuarial examinations it may not be 
out of place to offer some remarks on the subject. Nearly thirty 
years ago Mr. Emory McClintock, in his address as President of the 
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Actuarial Society, discussed the opportunities open to actuarial 
students and mentioned that the number of life insurance com- 
panies employing actuaries had then for a long period shown no 
increase. The Pocket Index for 1897 listed only 57 United States 
and 2 Canadian companies. There was immediately after the close 
of the Civil War considerable activity in the promotion of new life- 
insurance companies. Many of these promotions lacked technical 
management and after a few years reinsured or otherwise terminated 
their business. At the end of the nineteenth century the number of 
successful companies had shown no increase for a long period as 
Mr. McClintock pointed out, and furthermore, it was the general 
impression that the number probably never would be materially 
increased. No one then foresaw the development of life insurance 
history in the early part of the new century when a large number of 
new companies were organized under more favorable conditions 
than existed at the close of the Civil War. The significant differ- 
ences between the two periods are to be found in the supply of, and 
demand for, technically competent officials, the improvement in 
government supervision, and also, of course, in the relative stability 
of financial conditions. As a result of this promotion activity under 
more favorable conditions the Pocket Index for 1926 lists 268 
United States and 28 Canadian companies. Not only has there been 
this great increase in the number of successful life-offices, and a ten- 
fold increase in the amount of life insurance in force, but there have 
been other changes which have greatly increased the need for actu- 
arial training, and extended such requirements into other depart- 
ments of the life insurance business. Seventy-five years ago life 
insurance was a new kind of business in this country. The com- 
panies were organized by business men who generally regarded its 
technical requirements as more or less of a nuisance and in many 
cases disregarded them entirely with disastrous consequences. 
Even now there are business managements inclined to consider 
actuarial points of view as more theoretical than practical. Never- 
theless it appears to be true that there is in this country, as in Great 
Britain, a growing tendency to fill official positions other than 
actuarial with men having substantial actuarial training. At all 
events there is no reason why young men specializing in actuarial 
science should not look for positions in the secretarial, agency, and 
other departments where their special knowledge will be far from 
superfluous and indeed exceedingly useful. 


1926] Address by the President 3 


Returning now to the activities of the Institute and the growth 
indicated by the increase in membership, and in the number of stu- 
dents reading for examination, it may also be mentioned that during 
the last four sessions the Institute accepted for presentation eighteen 
formal papers. There can be no doubt that each one of these papers 
contained information or suggestions that were helpful to actuaries 
and to students. Each of these papers was an effort to repay the 
traditional debt that every actuary owes to his profession. This 
leads me to urge upon our new members the obligation to prepare 
at least one paper, and to those who are exceptionally gifted a series 
of papers as subjects appear to which such men can make a contri- 
bution. 

In speaking of the affairs of the Institute during the past two 
years it would be a serious omission if I failed to refer to the very 
successful joint meeting held at the suggestion of the Actuarial 
Society in November, 1924. A considerable percentage of the mem- 
bership of the two organizations is common and as time passes this 
percentage will increase. It seems not impossible that eventually 
the common membership will become so large that the two bodies 
will deem it advisable to combine their labors in some way with 
considerable advantage to both in economy of time and effort. So 
long as the two societies in this large country continue to function 
separately there will be, and there ought to be, differences in method 
and point of view but there is one point wherein it seems to me 
there should be a practical identity of practice and that is in the 
scope and order of the examinations. The new syllabus of the Insti- 
tute printed in the Year Book of 1925, by opening the way to more 
frequent revision, seems to have been a step in that direction. 

In addition to such matters as uniform mortality cards and 
codes, disability and blood pressure investigations, and the new 
Gain and Loss Exhibit there have also appeared a number of ques- 
tions and tendencies of interest and importance to actuaries. 

The agitation for a change in the basis of valuation to the Ameri- 
can Men Table is perhaps the most important of these questions. 
' There is wide difference of opinion on the subject and while the dis- 
cussion may not result in any radical changes in practice it must 
have brought to the foreground the fact that the American system 
of writing into the statutes rules for conducting the minutest 
details of the business has the disadvantage of placing serious 
difficulties in the way of otherwise desirable changes in practice. 
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Restrictions placed upon freedom of action may stand in the way 
of unwise and perhaps inequitable practices but such restrictions 
will inevitably interfere also with freedom of action when advan- 
tageous changes are contemplated. 

The very general adoption of substandard practice; the recent 
introduction of non-medical acceptances and its application to the 
so-called salary deduction plan may be mentioned without comment 
except perhaps to point out that the interrelations of the actuarial 
and agency departments are much closer than was formerly sup- 
posed. 

Judging by the volume of the discussions in the insurance press 
one of the interesting new questions is that relating to the basis of 
premium calculation. Shall the companies continue to calculate 
their premiums on the basis of yearly intervals or adopt rates on a 
continuous or monthly basis? If there exists a sound actuarial 
reason for such a change in the basic assumptions and long-estab- 
lished practice we shall probably find here another example of the 
disadvantages of statutory regulation of life insurance in minute 
details. 

The manner in which disability annuity benefits have been 
liberalized without a corresponding increase in the rates charged 
was, as has been pointed out, a departure from an old principle that 
in the case of benefits of unknown or uncertain value we should be- 
gin with a redundant premium and reduce it as experience permits. 
The situation has had and will have its repercussions. Among 
other things, for example, it led the commissioner of one state to 
propose to his legislature that in the case of mutual companies the 
commissioner be empowered to direct the discontinuance of the 
benefit (or any form or class of policies) if, in the opinion of the 
insurance department, it was being granted at a loss. It was a new 
idea that a law was necessary to prevent mutual companies from 
writing policies at a loss. But who shall say that the proposal was, 
under the circumstances, entirely devoid of common sense? 

A somewhat similar situation appears to have arisen in the sale 
of group insurance where the tendency to make competitive rates 
resulted in an amendment fixing minimum group premiums at the 
American Men (Ultimate) 33 per cent net rates plus a leading to be 
determined by the state commissioner of insurance. The laws of 
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Wisconsin fix the maximum loading, but the official determination 
of a minimum loading is another new idea. 

Insurance department rulings forbidding the announcement of 
dividend scales more than thirty days prior to the time of payment 
and prohibiting extra dividends at regular (stipulated) intervals 
other than annual, are examples of the tendency toward regulation 
of details. It may be that the intention at the bottom of these rul- 
ings was justified by existing practices, or incidents liable to be- 
come practices. In any case the limits of discretion were thereby 
narrowed in a new way. 

Two other questions related to the actuarial task of equitable 
surplus distribution were also raised by one of the insurance depart- 
ments. These questions related to the practice of making the pay- 
ment of a dividend contingent upon the payment of the premium for 
the ensuing year and the theory that acquisition and other expendi- 
tures should be charged against the individual policy and no divi- 
dend allotted until the net asset share showed a sufficient surplus. 
It is evident that the latter question involves the very technical 
and difficult problem of expense allocation and is in conflict with the 
weight of practice under which the expense of acquiring a new group 
of select members is considered a proper charge against the ulti- 
mate group until the excess cost is liquidated by the realization of 
select margins. 

The recent events and questions referred to in this short review, 
as of interest to actuaries, are not mentioned in any partisan or 
critical spirit but merely as reflecting the existence of a tendency in 
the direction of closer supervision of actuarial details. I do mean, 
however, to raise the question at this time whether the legislative 
habit of minute regulation has not already gone farther than is 
favorable to the broadest and best development of life insurance 
practice in its actuarial aspects. 
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PREMIUM RATES AND SURRENDER VALUES: 
THEIR RELATION TO COMPANY POLICY 


By C, O. SHEPHERD 


According to popular conception in life insurance circles, gross 
premiums are determined by adding a constant expense loading to 
net valuation premiums, and surrender values are determined by 
deducting a surrender charge from legal reserves, the implication 
being that the loading and surrender charge are determined by a 
separate preliminary operation. In the earlier days of the life in- 
surance business, when the legal standard of mortality and interest 
represented the best opinion regarding the mortality and interest 
rates that could be relied on, and the expenses of the life insurance 
business had not yet taken definite and determinable forms, the 
process referred to was followed with entire justification. In the 
light of the changed conditions and additional knowledge of today, 
the problem takes quite a different form and legal standards in- 
stead of serving as a basis for our calculations only add to our diffi- 
culties. 

Another and more subtle fallacy is the assumption that a com- 
pany’s premiums are based on its past experience and are deter- 
mined by a purely mathematical process. On the contrary, premi- 
ums are based on future experience, and intelligent rate making 
must be founded on a well-defined policy of company management. 

In the early days of company development premiums are de- 
termined almost entirely by competition. There comes a time, how- 
ever, when a company is faced with the task of correlating its gen- 
eral policy with its premium rates. In some degree the problem 
exists in all companies, and intelligent, successful management can 
scarcely prevail unless it is recognized. 

The desire to grow, to swell the insurance account, affects the 
amount which the company is willing to pay for new business and 
development of agency organization, and also affects its overhead 
or general expense. The selection policy adopted is reflected in its 
mortality; some companies are noted for a rigid selection of risks, 
others for a broader classification. A company needs to know the 
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full effect of the various courses of action open to it in order to chart 
its course and develop its operating program to the best advantage. 

In an effort to obtain information of this character I have in- 
vestigated the effect of variations in mortality, interest rate, and 
the different classes of expenses, on both premium rates and sur- 
render values. Each of the factors mentioned is to a greater or less 
extent under control, and to such extent this study should be a valu- 
able guide in fixing company policy. I have also shown the peculiar 
part played by present day surrender values fixed as they are by 
competition and legal requirements. 


GROSS PREMIUMS COMPUTED DIRECTLY 


Mr. Cammack, in his excellent paper on “Premiums for Non- 
Participating Life Insurance” (7T.A.S.A., XX, 379), showed that 
gross or office premiums and surrender values are determined di- 
rectly by a simultaneous evaluation of mortality costs and expenses, 
without any predetermination of net premiums, loadings, or sur- 
render charges. I have adopted Mr. Cammack’s principles and 
methods with only slight modifications. I have not attempted a 
justification of methods or assumptions which I believe he has al- 
ready justified. 

Until the American Men Mortality Table was published, Mr. 
Cammack’s paper could hardly have been written. Until that time 
we had had no accepted standard for measuring recent mortality on 
insured lives in this country. Certainly we had no satisfactory 
means of measuring the effects of selection, and this latter fact alone, 
in my estimation, was an insurmountable barrier to an intelligent 
study of either rates or values. The American Experience table re- 
flects mortality experienced during the middle of the nineteenth cen- 
tury. The changes in mortality since that time have made it almost 
worthless. Its other fatal shortcoming is that it makes no pretense 
of showing mortality on recently selected lives; it is an ultimate table 


only. 


EFFECT OF MORTALITY, EXPENSES AND INTEREST RATES ON 
PREMIUMS. “STANDARD ASSUMPTIONS” 


Every one of us knows that lower mortality rates, lower expense 
rates, and higher interest rates decrease the cost of insurance, but 
we know this only ina very general way. How much difference does 
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a margin of ro or 20 points in mortality make? How much effect 
does a higher first commission have on our premiums? How much 
effect does a higher overhead cost have? Innumerable questions of 
this character arise from time to time in company management. 

Using Mr. Cammack’s formulas, I have computed premium 
rates on different fractional multiples of the A.M. (American Men) 
Select Mortality Table and on various expense rates, at different 
rates of interest. I have first computed rates on the basis of the 
following factors, which for convenience I have called standard 
factors. Later, I have considered the effect of variations in these 
factors so that it may be possible from the tables presented to closely 
estimate rates on any set of factors likely to be required in practice. 
No undue importance should be attached to the term “standard”’; 
it is not intended to have any special significance but has been 
adopted solely for convenience of reference throughout this paper. 
On the whole, I have had in mind conditions as they exist in the 
younger companies operating under the general agency system. 

Mortality —oo per cent A.M. Select. 

Interest.—First 20 years, 44 per cent; after 20 years, 3% per cent. 

Medical and inspection fees —$3.00 per thousand of insurance. 

General expense—first year and renewal_—(a) $2.00 per thousand of 
insurance. (b) 3 per cent of gross premiums. 

First-year commussions.—Ordinary and twenty-payment life, 70 per 
cent; twenty-year endowment, 50 per cent. 

Renewal commissions.—Years 2-10, 73 per cent; years 11-15, 5 per 
cent; years 16 and subsequent, 2 per cent. 


Before proceeding I offer a few words of explanation regarding 
mortality and interest assumptions. 


MORTALITY ASSUMPTIONS; RECENT MORTALITY 


The A.M. table of mortality was based on deaths which oc- 
curred during the period 1900-1915 on insurance written during this 
period and on insurance written prior to 1900. When it first ap- 
peared in r918 it was the lowest standard of mortality on insured 
lives that had ever been published and we were frequently cautioned 
against its use for computation of premium rates. It was pointed 
out that it was derived from an experience that did not include any 
of the heavy losses due to war and the influenza pandemic. It was 
pointed out, too, that the mortality in certain large sections of the 
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country was considerably higher than for the country as a whole and 
that the mortality of some companies was necessarily higher than 
this combined experience which was an average of nearly all. 

Every mortality experience of any considerable size is out of 
date before it is published on account of the time required to ac- 
cumulate the experience and the additional time required to com- 
pile and publish it. This was true of the A.M. Table; the mortality 
during the latter part of the period covered was lighter than that 
during the early part; likewise the mortality on risks selected in 
later years was better than on risks selected many years previously. 

Since 1918 we have acquired much additional information on 
mortality from the several experiences of individual companies 
which have been published and from the sidelights on other experi- 
ences cited in the discussions of this Institute and the Actuarial So- 
ciety. Briefly, we know that there has been a continuous improve- 
ment in mortality over the past 25 years extending down almost, if 
not quite, to the present time. One of the conclusions drawn from 
a recent study‘ of current mortality rates, including such sources as 
I have mentioned, was ‘“‘The ultimate mortality to be expected at 
the present time does not exceed 75 per cent of the A.M. (5) Table.” 
I cite this for the convenience of those who may not have kept in 
touch with the later developments in this subject. Undoubtedly, the 
author’s conclusion implies careful selection and favorable, or at 
least not unfavorable, habitat and as it was the result of a study of 
mortality trend it applies not to even the recent past but to the 
present. This explanation is intended as a warning to anyone who 
might otherwise be led into unwarranted optimism. 

I have been particularly anxious not to detract from the value 
of my investigation by over-conservatism. After all, the test of 
boldness or cautiousness does not lie in the standard of mortality 
or the rate of interest assumed but in the premium rates actually 
adopted. Conservatism in the assumption of a high mortality is 
apt to be offset by a corresponding lack of conservatism elsewhere. 

Undoubtedly, there is a certain element of presumption in the 
use of a go per cent or an 80 per cent A.M. Table. Granted that we 
may have an aggregate experience as favorable as 80 per cent A.M., 
have we a right to assume that such a per cent is applicable to all 


tC, D. Rutherford, “A Note on Mortality Variations,” 7.A.S.A., XXVI, 
58. 
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ages alike? May not the mortality at the younger ages be less than 
80 per cent and the mortality at the higher ages more than 80 per 
cent? It iscommon knowledge that, as compared with the American 
Experience Table, the A.M. Table showed a marked improvement 
in mortality at the younger ages, but practically none at the older 
ages. The more recent improvement appears to have been more 
evenly spread and it is safe to assume that the older ages have bene- 
fited materially. It would be difficult to deal with more favorable 
mortality on any incidence assumption other than the one used and 
if the possible exaggeration of the improvement at older ages is kept 
in mind the use of such tables for the purpose at hand seems 
defensible. 

Since the foregoing comment was written new evidence of im- 
provement in mortality comes to hand in the report of the Joint 
Committee of the Life Insurance Medical Association and the 
Actuarial Society on their ‘‘Blood Pressure Investigation.”’ The 
business contributed by twenty-six companies for purposes of study 
was presumably average standard business and according to the 
report the great majority of the policies in the data under investiga- 
tion were issued in the years 191820 inclusive. The business was 
observed to the 1924 anniversary. The loss ratio by amounts was 
72 per cent of the A.M. Select Table including influenza deaths and 
67 per cent with influenza deaths excluded. The loss ratio for ages 
at issue, 50 and over, was 9 points higher than for all ages combined. 
At ages below 50 the experience paralleled the A.M. Select rather 
closely. 

INTEREST AND EXPENSE ASSUMPTIONS 

Mr. Cammack computed premiums on the basis of 44 per cent 
interest throughout. Accumulation of premiums at this rate re- 
sulted in a marked deficiency as compared with legal reserves and 
he, therefore, also showed accumlations of these same 4} per cent 
premiums at 4? per cent. Even at this higher rate, many years were 
required before the company had the legal reserve in hand. Though 
it may be safe to assume high interest rates today, we shall not be 
able to take full advantage of them, so long as we have our present 
legal standard of reserve, unless our companies have such an abund- 
ance of surplus as will enable them to finance their new business for 
many years until the book loss is overcome. It will be even more 
necessary to modify the many published cash values that are equal 
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to legal reserves. This question will be taken up more fully later. 
My assumption of 33 per cent after 20 years may be ascribed to the 
foregoing facts and also to the feeling that the assumption of 4} per 
cent beyond such a length of time is a trifle bold. Due partly to this 
change I have not considered it necessary to make any provision for 
general expenses beyond the premium paying period. This has ne- 
cessitated a slight change in Mr. Cammack’s formulas for limited 
payment forms. 

The other factors assumed do not seem to require much com- 
ment. A general expense rate of $2.00 per thousand of insurance is 
higher than the rate Mr. Cammack used ($1.50), but not at all too 
high for the younger companies. 

One assumption in Mr. Cammack’s formula which may be 
criticized is the assumption of the same constant general expense 
per thousand of insurance, first year and renewal. A good argu- 
ment can be made for assessing a larger proportion as first year 
expense and, in fact, there has been considerable controversy around 
this point in times past. The question is important and worthy of 
further investigation and study, though it is unlikely that there will 
ever be unanimity of opinion in regard to it. The result of a change 
such as I have indicated would be only a slight variation in premium 
rates but a decided decrease in values in early policy years. So long 
as we retain high cash-surrender values in early policy years, prac- 
tical considerations would interfere with our theory. We are adopt- 
ing Mr. Cammack’s assumptions, but we shall have occasion to 
revert to this question in some of our further discussions. 

Mr. Cammack’s formula provides for an assessment of medical 
and inspection fees and general expenses as a constant at all ages 
per $1,000 of insurance. An assessment of these expenses as a con- 
stant per policy would be more logical, but the use of the latter 
basis would result in a lower premium rate per $1,000 to the man 
who buys a $10,000 policy than to the man who buys a $1,000 
policy—a practice contrary to the state laws under which we oper- 
ate. 

However, we can, and I believe we should, give effect in our 
formula to the variation which occurs in average size of policy with 
variation of age and plan. Mr. Elston discussed this question and 
presented a table of average amounts by age and plan in his paper on 
“Expense Investigations,” 7.A.S.A., XXIII, 83. Variation by age, 


® 
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it seems to me, is more fundamental than variation by plan. No 
doubt the term plan deserves special consideration but if any ex- 
tended differentiation by plan is attempted, great care must be 
used to avoid incongruities between rates for different plans at the 
same age. In the case of endowments the effect of too great varia- 
tion with age may produce rates that decrease with age. As my 
chief purpose is to show the effect of variation in premium factors, 
I have not considered it advisable to complicate my paper by giving 
effect to variations in the average size of policies. 


PREMIUMS ACCORDING TO ‘STANDARD ASSUMPTIONS”’ 


Table I shows premium rates derived according to what I have 
called ‘“‘Standard Assumptions.”” For comparison I have added a 
column (0) showing the average rates used for a similar purpose by 
Mr. Cammack and described by him as an average of the rates of 
five leading companies writing non-participating insurance in the 
United States in 1919. In column (¢) I have shown a similar average 
of rates in use today by several leading companies. The reduction 
which has taken place in the past 6 years is apparent. The figures in 
column (d) will be fully explained when we take up the subject of 
reserves and surrender values (see Table X). 

It is hardly necessary to call attention to the fact that I have 
not attempted anything resembling a comprehensive treatment of 
the subject of premium rates. I have merely tried to throw light 
on certain important phases of the problem. I have omitted the 
term plan from consideration, in spite of its decided and increasing 
importance, for the reason that it involves certain features which 
are peculiar to it and lacks features which are common to life and 
endowment forms. I may say again that I have not recommended 
any premiums for adoption nor tried to produce premiums suitable 
for adoption. The premiums in column (a) are compared with those 
in (b) and (c) only to show that they are close enough to premiums 
in use so that changes resulting from variations in our factors will 
produce rates that are fairly within practicable limits. 

The formula I have used makes no provision for profit. In my 
judgment, profit for stockholders should come from the margin of 
safety to be taken account of in determining each factor. On profit- 
sharing business, cost is not determined by premiums alone and as 
there is not the occasion for close estimating that exists in the case 
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of non-participating premiums, more substantial margins may be 
left in all factors from which satisfactory dividends will naturally 
result. 

I will now take up the effect of varying the different factors 
entering into the premium formula. In finding the effect of a varia- 


TABLE I 


(a) (b) (c) (d) 
Gross Premiums 
Gross Premiums] Average Rate | Average Rate According to 


Age “Standard Five Companies] Leading Com- | “Standard As- 
Assumptions” IQ1Q panies 1926 sumptions” 
Adjusted 


Ordinary Life 


15 eT ty Mlenendhy Gan aor $12.03 $12.43 
20 13.30 $13.75 13.33 ae i 
30 17.40 D755 17.09 17.68 
40 24.62 24.33 23.47 24.62 
50 37-47 37-35 35-63 38.49 
60 60. 54 62.40 58. 76 62.59 
65 Hoover ete Wily acqareG ponte 80. 44 80. 63 
Twenty-Payment Life 
15 PIA OO wm tiem ees $19. 06 $20. 16 
20 19.88 $21.27 20.57 2170 
30 24.62 25.43 24.61 26.02 
40 32.07 32.08 3° OL 33-04 
50 44.07 43.68 42.16 45.35 
60 64.72 65.69 62.67 66. 26 
65 SIRO ) || Reeaysnten hretels, « 83.60 82.43 
Twenty-Year Endowment 
There SSOR OV Mul settege eerste $39.67 $41.80 
DOr e 39.87 $40. 51 39.84 41.98 
2 Oe ante 40.42 41.20 40. 42 42.13 
AOerneer 42.76 43.20 42.53 44.06 
SOc 49.44 49. 68 48. 80 50.45 
OO mar: 65.57 67.56 64. 64 66. 24 
Ooms SOsOS) Mellen okie eo rels 84.35 80. 43 


tion in one factor, it will be undertsood that all other factors remain 
standard. 

I am showing below the effect of, first, a reduction of ten points 
in mortality from 9o per cent American Men to 80 per cent Ameri- 
can Men and, second, an increase of ten points from go per cent 
American Men to roo per cent American Men. The reduction in 
rate is very nearly equal to the corresponding increase in rate. This 
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principle of practically constant first difference holds rather gen- 
erally and I have, therefore, contented myself with showing the re- 
sults of a single variation in most of the factors. 

If anyone has been disposed to minimize the importance of 
favorable mortality these figures should correct the impression. The 
practical range within which mortality may be fixed by the standard 
of selection adopted is probably wider than ten points and it is 
evident that a company’s rate policy and its underwriting policy 
must go hand in hand. The peculiar importance of favorable mortal- 
ity will appear again in connection with surrender values, Table 


TABLE IT 
VARIATION IN MORTALITY 
Variation in Premium Rates Due To: 
REDUCTION REDUCTION REDUCTION 
INCREASE OF INCREASE OF INCREASE OF 
OF 10 Pts. | 15 prs. rrom |_ OF 10 PTS. | 15 prs, prom |_ OF 1° PTS. | 7, prs, From 


FROM 90% TO o7 |FROM 90% TO FROM 90% TO 
90% TO 100% 90% TO 100% 90% TO 100% 
AcE 80% A.M. AM. SELECT. oo A.M. A.M. SELECT. 807% A.M. AM. SELECT 


SELECT ELECT SELECT 

Ordinary Life Twenty-Payment Life Twenty-Year Endowment 
Hits Selpak= oO PS ween i ate |G. 7 ee Abe wR IPS ey 
20 a7 O .67 ——iO3 . 87 — .30 .29 
30 AOL . 88 Or} I.O1 aos 36 
40 —1.38 Fae es O I.32 — .61 62 
5° —2.35 2.206 2 2.03 SG 1.37 
60 Say 4.15 REIS BoP —25 20 Bao) 
65 —5.85 yA 5 16 Bo Pies —4.83 4.82 


II emphasizes, too, the fact that ten points mortality at the higher 
ages is a much more weighty matter from a dollars-and-cents stand- 
point than at younger ages. On the Ordinary Life plan the ratio 
of premium difference at age 65 to premium difference at age 15 is 
as 10 to I. 

The effect of changes in interest rates varies greatly as between 
different plans of insurance and as between different ages for the 
same plan. Generally, the effect of changes in interest rates is 
greater on the higher premium plans. At the younger ages changes 
after 20 years are more significant than changes within the first 
20 years. At the older ages, where changes in the later years are 
heavily discounted by high mortality, the contrary is the case. 

In column (d) I have departed from the plan of showing only 
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deviation from the standard values adopted and have shown the 
effect of a variation throughout. 

A reduction of ro per cent in first commissions at the younger 
ages has only a slight effect on the premium. At the older ages the 
effect is important and is particularly interesting on account of the 
practice of modifying commissions above age 60 as followed by 
some companies. 


The column showing the effect of a reduction in renewal com- 


TABLE III 
VARIATION IN INTEREST RATES 


Variation in Premium Rates Due To: 


Ee; eS | | gle] es | 2] gle] s 
ie) p » 
Fa : ES 

& e a | eel ie 2 2 8| 2 2 

we se aad Be So x & we] xe xe 

SF [st | of [eA] et [et | of | otéls? | ot 

= F | a eS SARS (S35 SE REIS |S er 
o Shay or, oS Onn Or, OS On, Onn 
<| fa) a g Bt) a) fe 2 | #sl ea) #2 

4 ° 

rE) 2) Q 2) a8 A Q Aa ae A 
ee) ge | og | gel ge] ge | 8 | gel ge] oe 
ecleeee dels | eS eth oa | Ae | aah 88 

Si a iad Q | | fy 

O oO O 1S) iS) 1S) oO oO Oo 1S) 
é ‘ ° Twenty-Year 

Ordinary Life Twenty-Payment Life Endownient 
I5..|$—.05 |$— .18 |$—1.21 | $ .72 |$—.17 |$— .6r |$—2.64 | $1.77 |$—-.53 |$—1.81 
20..| —.06 | — .22 | —1.28 80 | — 52 — .7o | —2 be 1.89 | —.53 | —1.80 
Oe LO) [ieee 1.43 “97 | —.2 =" .0r | 2.5 2.090 | —.53 | —I-.79 
S oye 50 —1.20 I.13 | —.35 | —1.14 | —2.10 2.14 | —.55 | —1.77 
50..| —.30 | — .8r | — .85 1.22 | —.47 | —1033 |'—1.34 I.99 | —.59 | —1.68 
60..| —.49 | —1.04 | — .30 1.25 | —.60 | —1.36 | — .55 1.67 | —.67 | —1.52 
6s..| —.61 | —1.12 | — .20 I.25 | —.68 | —zr.32 | — .27 I.50 | —.74 | —1.42 


missions is included for the value it may have in the working out of 
modified forms of renewal compensation. 

Within practicable limits the item of Medical and Inspection 
Fees is unimportant. 

As would be expected, a reduction of a certain amount per 
thousand of insurance in General Expenses affects premiums by 
about the same amount at all ages. A reduction in the share of Gen- 
eral Expenses expressed as a percentage of gross premiums is of 
considerable consequence. We can readily see, for instance, the ef- 
fect of a 2 per cent premium tax. 

Various tests made show that the resultant effect of combination 
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of changes in factors will be closely approximated by combining the 
effects of the changes taken singly. For example, in the case of a 
ro per cent reduction in mortality combined with a reduction of 4 


TABLE IV 
VARIATION IN EXPENSE RATES 


Variation in Premium Rates Due To: 


(a) (b) (c) (d) (e) 
Reduction of Reduction of | Reduction of $1 Reduction Reduction 
Age 10% in tst Com.| 23% in Ren’l. | per M in Med. Jof $.50 per M in| of 1% Gross 
Com. 2d-roth & Insp. Fees |General Expense} Premium in 
Vy, General Expense 


Ordinary Life 


I5 $— .07 $— .11 $— .06 $— .56 $— .13 
20 ee — .07 et = 66 — 50) eens, 
30 = sie us OO) == i = 0) 
BO ere cis = nade 2G — .07 — .56 = 4A 
50 eyo w DS = se 50 a4 3 
(ilo noe = ——AlO3 = git = 450 = oii 
OS tery: Os 147 — .12 — .60 — 2 


Ta sce — .16 — 28 = of) — 58 SS yee 
20 = sins aE ==) sO) — eS aes 
3 Osea ei — 35 —) 00 — 358 = Aas 
ona abe = Be = oko = 6) — .58 yy 
5° — -43 Sree LO = cio) a Ok 
(oy owe = Ae Sie Hy = IT = also) = 9S 
65 Os at a Si = 5 —7 200 = {5 


Peres = 234 = nou we oo) FF aby — -45 
BOW nan = kil = lon — .09 OT, — -45 
BOvoe 4 SOE — TOS S57 — +45 
AOR = ote = Oy == of O) ae 57 = 249 
Ocoee = 147 = Sir = ote) ey doy = aie 
Goma = GB Ee — ,II —ai5S = 69/5 
Os yay 17,00 Test = oie = Be ~— .03 


per cent interest for twenty years the error in premium did not 
exceed $.04 per thousand of insurance at any age. As another test 
the premiums computed by Mr. Cammack, involving simultaneous 
changes in four factors, were reproduced with an error varying from 
nothing to $.10. I should mention, perhaps, that a special calcula- 
tion was necessary to allow for the slight difference in commission 
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after sixteen years and on the Twenty-Payment Life form a special 
allowance was required on account of the difference in formula pre- 
viously mentioned. 

The full effect of the various changes indicated is not to be 
found in Tables I-IV. Certain changes, having a comparatively 
slight influence on premiums directly, have a much more pro- 
nounced effect on the company’s ability to accumulate reserve 
funds and thereby affect premiums indirectly. 

Neither have we, as yet, considered all the elements that enter 
into the determination of premium rates. The question of deficiency 
reserves must be considered. Surrender values fixed under stress of 
competition or by virtue of legal restrictions may require an increase 
in premiums. 


NET PREMIUM RESERVES AND ‘‘NATURAL RESERVES” 


Having determined our premiums, and for the moment ignoring 
statutory requirements, what reserves should we carry? What sums 
shall we need to have in hand to carry out our contracts, and 
what sums shall we be able to accumulate out of our premiums? We 
find our answer by using the same assumption of interest, mortality, 
and expense as we used to determine premiums. The term “‘natural 
reserves” has been applied to reserves so computed; it seems more 
suggestive and more definite than the word “accumulation” used 
by Mr. Cammack. 

I have first computed natural reserves according to “standard 
assumptions” and have then shown the effect of varying the more 
important factors in much the same manner as I have already done 
for premiums. 


EFFECT OF VARIATION IN FACTORS 


It is not considered necessary to show the effect of variation in 
factors on reserves to the same extent as we did for premiums. Cer- 
tain variations can be disposed of on the strength of general consid- 
erations. An increase or decrease in the general expense factors will 
have little effect. Slight variations in renewal commissions will not 
make changes of any moment, though a high second-year commis- 
sion, say 15 per cent, such as some companies pay, would result in 
a reduction of reserves for the second and several following years. 
Such variations as are likely to occur in practice in Medical and In- 
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TABLE V 


NATURAL RESERVES PER $1,000 INSURANCE ACCORDING TO 
“STANDARD ASSUMPTIONS” 


Ordinary Life 
AGE 
15 | 20 | 30 | 40 | 50 | 60 | 65 
YEAR 
Gross Premium 
$11.83 $13.30 $17.40 $24.62 $37.47 $60.54 $78.41 
Diveiee Moke 5 $—4.17 |$—3.99 |$—3.09 |$—1.70 |$— .90 |$—I.90 1$—3.90 
FA RO I.64 2.88 Te Bi 14.46 23720 63" 23 38.24 
Ce ae aa Nest 9.90 18.17 30.906 47.20 66.94 hey. 
AP st BY st 13.6 7 ree 29.41 47.89 Pe Dy 99.79 | 115.68 
Bs Me ote tees 19.89 24.51 40.99 65.04 95.01 | 130.99 | 150.85 
Older 26.25 B27 12 52.85 82.19 | 118.02 | 159.86 | 182.43 
PS tes BOS, 40.07 65.106 00770" T4r, 200| 188.42 eonen ag 
Besta scehensis 39.63 48. 38 Ti OSM Lb 72 7 Lal, LOA. 53 ala 200, Ole 243.471 
OMe ie 40.71 57.07 QI.16 | 136.06 | 187.098 | 244.36 | 272.79 
TOM sect 54.08 OO TOARCOM ELS Aa 7 7a ect t ay salle 7 Ole EsOLaae 
Tule eussct cero 62.07 76.05 | 119.48 | 174.48 | 236.10 | 300.00 | 330. 84 
TOS iavers er aiors 70.42 86.39 | 134.58 | 194.57 | 260.76 | 327.93 | 359.68 
TQ accede akers 79.14 O72 22) | TSO. FA 21502 e285. Au) 255as0nlleso 70S 
DA crs creicte 88.28 | 108.52 | 166.19 | 235.81 | 310.23 | 382.34 | 414.84 
TS ecuseretess 97.85 | 120.30 | 182.72 | 256.93 | 335.00 | 408.76 | 441.05 
TL Oietaiere uate: 108. 23 | 132.99 | 200.24 | 279.17 | 360.99 | 436.71 | 469.07 
Lage seherens I1g.12 | 146.20 | 218.28 | 301.75 | 387.08 | 464.41 | 496.67 
LO.sreocts 8 130.51 | 159.91 | 236.80 | 324.69 | 413.28 | 491.94 | 523.98 
E Qurciascisltcops 142.40 | 174.16 | 255.82 | 348.00 | 439.63 | 519.45 | 551.22 
DOs odesereteers 154.80 | 188.94 | 275.32 | 371.65 | 466.17 | 547.08 | 578.65 
Twenty-Payment Life 
AGE 
I5 20 | 30 | 40 | 50 | 60 | 65 
YEAR 
Gross PREMIUM 

$17.00 $19.88 $24.62 $32.07 $44.07 $64.72 $81.05 
cane et $—2.43 |$—2.13 |\$—1z.05 |$ .4r |$ 98 |\$— .70 1$—3.14 
oT are 9.25 II.00 16. 28 23.67 31.41 38.50 | 41.60 
ieee Goes 283 24.58 34.30 47.65 62.09 76.59 83.99 
Ae chert 33.87 38.68 53.10 72.43 O03. 27 BEASt70| 0 25.0n 
Heanor 40.86 iG sn G65 72.62 97.85 | 124.56 | 150.54 | 163.68 
Once es 60. 31 68553] 102503 \b2374) |eUss 00s pelos: tamletoones 
Ms xin ship 74.33 | 84.44 | 113.91 | 150.53 | 187.50 | 220.00 | 234.63 
Sieger e 88.95 | TOr.10 | 135.89 | 178.24 | 220.12 | 255.19 | 269.93 
Qe siteuevts 104.24 | 118.56 | 158.81 | 206.91 | 253.58 | 290.77 | 305.21 
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TABLE V—Continued 


TFWENTY-PAYMENT LirE—Continued 


AGE 
15 | 20 | 30 | 40 50 | 60 | 65 
YEAR 

Gross PREMIUM 
$17.90 $19.88 $24.62 $32.07 $44.07 $64.72 $81.05 
BE chuBenk is $137-40 |$156.57 |$208.22 |$268. 10 |$324. 40 |$365.35 |$378.44 
LQiscrnainctons 155-39 | 177.22 | 234.80 | 300.76 | 362.03 | 404.8 417.10 
TS dev ateveases 174.24 | 198.87 | 262.48 | 334.61 | 400.93 | 445.68 | 456.94 
TAS Sak Sates 194.00 | 221.53 | 291.30 | 369.74 | 441.28 | 488.19 | 498.50 
BHR esis 214.72 | 245.25 | 321.31 | 406.20 | 483.28 | 532.90 | 542.50 
TOrete ite 237.00 | 270.69 | 353.35 | 445.16 | 528.62 | 582.67 | 592.82 
sr fesetisiees Ces 260.36 | 297.29 | 386.73 | 485.76 | 576.33 | 636.50 | 648.64 
Tove eras 284.86 | 325.09 | 421.52 | 528.17 | 626.83 | 605.66 | 712.14 
TOnwis secon 310.51 | 354.16 | 457.82 | 572.58 | 680.66 | 761.87 | 786.48 
DO neta te 337-37 | 384.54 | 495.70 | 619.21 | 738.48 | 837.42 | 876.16 

Twenty-Year Endowment 

| AGE 
I5 | 20 | 30 | 40 | 50 | 60 | 65 
YEAR 

Gross PREMIUM 
$30.67 $309.87 $40.42 $42.76 $49.44 $65.57 $80.08 
Dee ae $ 12.01 |$ 12.87 |$ 11.89 |$ 12.40 |$ 12.90 |$ 13.43 |$ 13.66 
Bite ge acocad 44.72 | 44.45 | 44.69 | 46.30 | 49.05 | 54.37 | 58.75 
Birstivate oe 78. 83 78.42 78.93 81.46 rf) 94.38 | ror. 63 
Aiton ilaiauas TiASAOM MEI CHOLMMLEA. 75 al etconOO mre enAOn Led: \elAs. 25 
Bye oisttrusweus coc euleLoOnOOMmiy cals erS > Osa LODab 7) nk 7 2.04) |eLooa7 7 
Oras tererder: 190.64 | 189.76 | 191.14 | 194.83 | 200.06 | 210.13 | 219.38 
IT Moss seiagsi ORtes On| EesOusOule2oEnO4 | 235n4 7 2sOnc2 |2457104))| 250700 
Sitios sles 27h OL 5278.00) 2745.05) 277. Ob |) 280.06) | "280, 63))| 202.95 
O Pewter 318.70 | 317.69 | 319.36 | 321.98 | 323.60 | 326.09 | 330.06 
WOs:ccuscterstols 365.54 | 364.56 | 366.17 | 368.07 | 367.88 | 366.57 | 367.69 
5B SRS ATS IS 415.68 | 414.77 | 416.24 | 417.35 | 415.30 | 410.15 | 408.34 
5 ae apes a 468.26 | 467 468.67 | 468.90 | 464.87 | 455.53 | 450.40 
BCS ee a 523.40 | 522.68 | 523.60 | 522.89 | 516.86 | 503.19 | 494.42 
TA aleve apes Soteche le GoOs02 OLA LON 5 7On5 50 157.020 e55S0 720) 54 nn 2k 
DigeAeteeicte 641.93 | 641.38 | 641.56 | 639.10 | 629.58 | 607.92 | 5901.77 
TOs epatesomtere 706.84 | 706.38 | 706.22 | 703.20 | 692.84 | 669.05 | 650.37 
by Pee 774.94 | 774.55 | 774.14 | 770.90 | 760.61 | 736.57 | 716.80 
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spection Fees can have only slight effect. The factors of special in- 
terest are Mortality, Interest, and First Commission. Tables VI, 
VII, and VIII will give a good idea of the effect of variations in 
these factors. All factors except the one under consideration have 


been held constant. 
TABLE VI 


INCREASE IN Gross PREMIUMS AND NATURAL RESERVES DUE TO 
INCREASE IN Mortality FROM 90 PER Cent A.M. SELECT 
TO 100 PER Cent A.M. SELECT 


TwEnty-PAYMENT TwWENTY-YEAR 
PLAN ORDINARY LIFE ine DNR Ia 
Age 20 40 60 20 40 60 20 40 60 


Premium Increase] $ .67 | $1.33 | $4.15 | $ .87 | $1.32 | $3.72 | $ .290 | $ .62 | $3.20 


Reserve Increase at 


end of year: 
Nioieatete tate — .I0 0.00 |— .36 |— .04 0.00 |— .48 | —.13 |— .07 .O7 
Bese Sees -41 1.45 2.93 .88 1.42 I.97 | —.31 .04 1.66 
Re eed -gI 2.86 Sas 1.83 2.86 3.64 | —.50 -O5 2.39 
TOun evn eweves 2.27 6.08 Q.07 4.62 6.33 4.67 | —.04 |— .50 “55 
ieee oaeane Ast2 9.17 | 10.95 8.47 | 10.37 4.61 | —.88 |—1.09 |—-3.44 
BOc siete wren 6.50 | 12.06 | 11.94 | 13.68 | 16.10 | 11.93 0.00 °.00 0.00 


TABLE VII 


INCREASE IN Gross PREMIUMS AND NATURAL RESERVES DUE TO 
DECREASE IN INTEREST RaTES FROM 43 PER CENT TO 33 
Per CENT DURING First Twenty YEARS 


TWENTY-PAYMENT TwENTY-YEAR 
PLAN ORDINARY LIFE cc Bane 
Age 20 40 60 20 40 60 20 40 60 
Premium Increase| $ .44 | $1.15 | $2.17 | $1.48 | $2.45 | $2.90 | $3.87 | $3.70 | $3.23 
Reserve Increase at 
end of year: 
1 ERA Tenet ty 15 133) ayi -42 .67 -76 Brg 1.72 1.40 
Ra Saree 84 2.05 3.60) 2.0% 4.63 5.16 8.01 Cheb i 6.20 
Sinistercrerctereteue I.31 3.24 5.91] 5.02 7.96 8.68 | 13.38 | 12.92 | 10.11 
BQ aie ss sjaisoahaiere 1.25 3-55 7.06) 8.26 | 12.90 | 14.05 || 21.52 | 20.70 | 16.33 
HOI OMIDIONO —1.39 |— 1.00 A. BT) 9.35 | 2E.44 | 13548 | 1o.04 || 1S 283°) x6 08 
DOs sn ere ster arars —7.70 |—12.63|}—10.81| 0.00 0.00 0.00 2.00 0.00 0.00 


Table VI shows, as we should expect, that reserves according 
to a go per cent American Men table are generally smaller than re- 
serves on a 100 per cent American Men table. The reserves on the 
. Twenty-Year Endowment plan at the younger ages constitute an 
exception to the rule. It is not true that a lower mortality will al- 
ways result in smaller reserves though it will be true if, as in this 
case, the lower mortality. table is constructed by applying a con- 
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stant percentage to the g column of the higher table. It follows 
that we should be cautious in drawing deductions regarding reserves 
which are derived from an artificial table of the character in ques- 
tion. 

Table VII shows the effect of assuming an interest rate as low 
as 35 per cent for the entire life of the policy instead of the higher 
rate of 45 per cent which we used for twenty years. The difference is 
quite considerable on the Twenty-Payment Life and the Twenty- 
Year Endowment forms reaching a maximum about the tenth year 
and receding to zero at the end of the twentieth year. 

The effect of a decrease in first commission shown in Table VIII 
is a rather substantial increase in natural reserves, the increase 


TABLE VIII 


INCREASE IN GROSS PREMIUMS AND NATURAL RESERVES DUE 
TO DECREASE IN Frrst COMMISSION RATES 


TWENTY-PAYMENT TWwENTY-YEAR 
PLAN Orpinary LIFE ite ENR ORG 
Decrease in of _ is 
Commission From 70 to 55% From 70 to 50% From 50 to 40% 
Age zo 40 60 20 40 60 20 40 60 
Premium Increase |$—.11 |$—.25 |$—.96 |[$—.35 |$—.57 |$—1.44|/$—.34 |$—.38 |$—-.73 
Reserve Increase at 
end of year: 
Bentchatimeats 2.04 7 9.20 3-99 6.45 | 12.99 3.98 4.26 6.51 
Bin seataelere teks 2.03 3.67 8.60 3-74 6.00 | II.95 Cast fs 3.07 5-99 
‘SL atevieeatecr dai eei 2.03 3.87 8.06 3-44 5.33 | 10.96 3243) 3.66 5.49 
UO tea sae eases 2.01 3.32 6.89 2.50 4.18 8.48 2.59 2.76 4.25 
MG Aevaretc era ee 1.07 3.04 5.78 1.46 2.4L 5.ak 1.48 1.60 2.66 
BON odaaisielner 1.91 2.74 4-74 ©.00 0.00 ©.00 ©.00 | 0.00 ©.00 


having a maximum value the first year and diminishing very gradu- 
ally. The advantage of a reasonable first commission is obvious be- 
cause it relieves the strain of deficient reserves at a time when it is 
greatest. 

There is danger that the casual reader of the preceding tables 
may seriously underestimate the unfavorable effect of a higher 
mortality or a higher first commission on the company’s surplus. 
These tables show the effects produced when premiums are increased 
to cover the increased cost. In company management where an in- 
crease in premium is not to be considered the problem is quite dif- 
ferent and the effect of higher mortality or higher first commission 
in reducing accumulated funds during the early policy years is 
much greater. 
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GROSS PREMIUMS AND NATURAL RESERVES ACCORDING TO ‘‘STAND- 
ARD ASSUMPTION” COMPARED WITH NET PREMIUMS AND RE- 
SERVES ON AMERICAN EXPERIENCE 33 PER CENT ILLINOIS 
STANDARD BASIS 


I now wish to make some comparison between natural reserves, 
computed according to ‘Standard Assumptions” on the one hand 
with surrender values and legal reserves on the other. For the latter 
I have used American Experience 33 per cent net reserves modified 
on the Illinois Standard Basis, hereafter referred to as Illinois 
Standard reserves. 

TABLE Ix 
Excess oF Gross PREMIUMS AND NATURAL RESERVES ACCORDING TO 


“STANDARD ASSUMPTIONS” OVER ILLINOIS STANDARD NET 
RENEWAL PREMIUMS AND RESERVES 


Orpinary Lire 


AGE 15 | 20 | 30 | 40 | 50 60 65 
FRemmM | $—60 | $—.47 | $—.28 | $.26 $.88 $62 | $—6r 
Reserve 
Excess 
at End 
of Year: 
I AEs od 5-90 |e 300 Rae 1s / Oleg OO a LOO as 3100 
g =" 2512|'—13.°22|0—P Tool) —*" etl —" gulp 223" — ar. 32 
5 A) S| 3 AANOO)) 1 Gls} Shin © 70) — 94. 830 4.02 
Io All ete Bn PL HOY) SH) Qo OS. SBS OF 
I5 4.52 6.11 Ir.06 e271 TS s04| —soerole—housd 
20 15.61 19.18 23.75 13.44) —! 7.08) —37.04| =72. 65 


TWENTY-PAYMENT LIFE 


AGE | 15 | 20 | 30 4o | 50 | 60 | 65 
Pe $—2.17 | $-1.88 | $—1.40 | $—.40 $.85 $1.28 $.34 
Reserve 
Hxcess 
at End 
oteViear: 
I — ona s een |e Os .4I 98| — .70| — 3.14 
3 = 5.83) 45. 57) 43.892 288 08) 0 1564 1.05 
5 =i Oi Olt OA? |e O kA ee—ie72| 2A eOS | 
Io — 20.90] —19.59]| —12.98] —10.66| —14.83| —20.34] —20.59 
15 — 29.63) —25.40| —15.77| —13.91| —19.33] —23.90] —28.75 
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TABLE IX—Continued 


TWENTY-YEAR ENDOWMENT 


AGE | I5 | 20 | 30 | 40 | 50 | 60 | 65 
pCR Se Sor $—.06 | $-—4o | $—.14 $.58 $33 | $—1.27 
Reserve 
Excess 
at End 
of Year: 
I =I el = Y/Cs\) = SL 6 I.50 6.98 TI. 52 I2.07 
3 EPSON) Satie eal) > yo} (A Te Xo) 5.09 12.28 16.42 
5 TE NOS |= Ser Ojle——TOWO || mean bir Typ 9.13 14.33 
10 q235 50) ga 28130) 10500) eT An Ole=—- 12.03 g—Q.20|—— 5 AO 
15 —20.20| ee 10.07 i 7 a3 Ole— LS OL —— T5133 — Tr el —TkO, Si 
20 0.00 0.00 0.00 0.00 0.00 ©.00 0.00 


On the ordinary Life Plan the younger ages offer a striking il- 
lustration of the fact that smaller reserves do not always go with 
smaller premiums. With a premium $.47 lower at age 20 we have 
a reserve at the end of the 2oth year $19.18 higher. Our gross pre- 
miums are under the net premiums at ages 15, 20, 30, and rather 
strangely at 65. The difference at the younger ages is due to differ- 
ence in the two mortality tables while the difference at age 65 is due 
to the increased effect of the Illinois Standard method of valuation 
at the higher ages. There is a deficiency in natural reserves at all 
ages at the end of the first year—in other words, the first premium 
is not sufficient to meet first year expenses and mortality. There is 
a deficiency at the end of the roth year for every age except 30 and 
40 and at the older ages where much of the Ordinary Life business 
is written the deficiency is large. 

On the Twenty-Payment Life form gross premiums are under 
Illinois Standard net renewal premiums for ages 15 to 40, in amounts 
decreasing from $2.17 to $.40. First year reserves are deficient at 
all ages except 40 and 50 and the deficiency grows from year to year 
until at the roth year it varies from a minimum at age 40 of $10.66 to 
a maximum at age 15 of $20.90. At the end of the 2oth year we should 
note that we are comparing American Experience 33 per cent net 
single premiums with 9o per cent American Men 33 per cent single 
premiums and the deficiency varies from a minimum at age 4o of 
$7.71 to a maximum at age 15 of $33.18. 

On the Twenty-Year Endowment plan the rate of mortality is a 
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less important factor in our premium rates and both sets of reserves 
increase from year to year to $1,000 at the end of the 20th year. The 
first year deficiency is found only at ages 15, 20, and 30 and the tide 
turns rapidly as we move to the older ages until we have excesses of 
$11.52 and $12.97 for ages 60 and 65. At the end of the roth year 
we have a deficiency at all ages varying from $23.51 at age 15 to 
$5.40 at age 65. This decided sag shortly after the middle of the 
twenty-year period is due principally to the higher interest rate. 
The more favorable showing at higher ages, particularly in the first 
year, is due principally to the fact that the Illinois Standard method 
gives a very high allowance at advanced ages. For example, the 
Illinois Standard reserve at age 65 is only $.69—almost full pre- 
liminary term. 

It goes without saying that if similar comparisons were made 
with reserves computed on the net level basis the deficiencies we 
have found would be very greatly increased. 


SOME PRACTICAL EFFECTS OF FOREGOING CONDITIONS 


What are some of the practical effects of these conditions? 

Deficiency reserves—No matter how confident we may be that 
our basic assumptions are safe and sound, we cannot adopt office 
premiums which are lower than our legal valuation net renewal 
premiums unless we are prepared to set up “deficiency” reserves. 
According to Mr. Corcoran in his paper read at the meeting of the 
National Convention of Insurance Commissioners, September, 1925, 
the latter would be required by six states. Such deficiency reserves 
are substantial and practically prohibitive if the deficiency in the 
premium is materia] 

An Illinois Standard company that reduced its gross premiums 
to the point reached by the companies shown in column (c), Table I, 
could not use the Illinois Standard method of valuation for ages 
below 60 without setting up deficiency reserves required on the 
ground that gross premiums are less than Illinois Standard net re- 
newal premiums. At ages where the gross premiums are equal to net 
level premiums the combined Illinois Standard and deficiency re- 
serves would be exactly equal to the net level reserve. Net Level 
companies meet with the same embarrassment if their gross rates 
drop below net level premiums. The desire to avoid this embar- 
rassment has resulted in relatively high rates at the younger ages 
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for the non-participating companies, giving the profit sharing com- 
panies an unfair advantage. 

If the Illinois Standard method is sound, as it is generally con- 
ceded to be, we should not be prevented from using it as we are at 
present and as we will be to a much greater extent in the future. 

The requirement of deficiency reserves is nothing less than regu- 
lation of premium rates and in my judgment is not implied in the 
requirement of minimum legal reserves. I believe the latter is a suffi- 
cient means of regulation, for if premiums are inadequate it will be 
impossible to accumulate adequate reserves and the weakness will 
soon come to light. If it is necessary to regulate premiums it should 
be done directly. The question of deficiency reserves will not arise 
unless there is a wide gap between the basis of legal reserves and 
actual conditions upon which premiums are based. 

Insufficient natural reserves—So much for the effect of gross 
premiums which are less than net valuation premiums. There are 
two other forces which drive us to higher premiums. The second 
force, not to be confused with the one we have just described, is 
natural reserves which are deficient as compared with legal reserves. 

If we remember that natural reserves are the maximum amounts 
(the exact amounts) which can be accumulated from premiums if all 
assumptions are realized, we see the seriousness of deficient natural 
reserves. If the deficiency is small and is overcome within a few 
years as the policy continues, the strain on surplus may not be too 
great, but substantial deficiencies such as we have shown, persist- 
ing for 10 and even 20 years, must be overcome by increasing our 
rates. 

The essential nature of this increase should be clearly under- 
stood. It is not an increase required to enable the company to carry 
out its contracts. It is required to cover up a book loss which would 
or might easily lead to legal insolvency. The additional premium 
will be an additional source of ultimate profit if the resulting increase 
in reserves is not made the basis of increased surrender values. Even 
so it will yield a profit in the case of policies terminated other than 
by surrender. 

Why such considerable deficiencies should exist is a natural 
question and an old question, altogether too big for consideration 


here. 
The effect of surrender values.—The third condition requiring an 
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increase in premiums is the minimum surrender value permitted 
by law and the stress of competition. The common state require- 
ment is a surrender value differing from the legal reserve by not 
more than $25 per thousand. When a company has to set up a 
certain reserve under a policy there is quite a temptation to use the 
same sum as the basis for attractive surrender values. There is a 
striking difference, however, between the effect of putting up exces- 
sive reserves and the effect of paying excessive surrender values. 
Both have the same immediate effect on the surplus but the first 
is only a book loss, temporary in character and bound to be made 
good ultimately while the second is an absolute and final loss. It is 
of vital importance to keep this distinction in mind in fixing sur- 
render values for the early policy years when the lapse rate is high 
as it is particularly apt to be with the younger company. 

As the life insurance business developed, surrender values were 
introduced to protect the withdrawing policyholder from a serious 
forfeiture. The terms of the option to withdraw should be such that 
its exercise will not be unfavorable to the company apart from the 
loss of probable future profits arising from continuance. This prin- 
ciple, I believe, is generally accepted. If we assume that the with- 
drawing policyholder is an average risk, and this has been found to 
be a reasonably satisfactory assumption in practice, the maximum 
amount we can afford to pay him is his pro rata share of the natural 
reserve. This has given rise to the American conception of indi- 
vidual reserves. There are many situations in which the law now 
requires us to grant surrender values in excess of this amount. Sur- 
render values should be incidental to the level premium insurance 
business but under present conditions they have become a direct 
additional benefit for which we are obliged to charge an extra 
premium. This is not a natural or a desirable state of affairs. 


ADJUSTMENT IN PREMIUMS REQUIRED 


We have shown that premiums computed according to “‘Stand- 
ard Assumptions” as shown in column (a), Table I, in some cases 
require deficiency reserves or lead to natural reserves altogether 
inadequate to cover legal reserves or surrender values. 

Few companies would feel that they could operate on a basis 
which would require them to wait more than 1o years for the legal 
reserves on their new business to be made up out of corresponding 


1926] Premium Rates and Surrender Values 27 


TABLE X 


ApjusTED Gross Premiums (SEE CoLumN (a) TaBLE I) AND ADJUSTED 
Excess or NATURAL RESERVES OVER ILLINOIS STANDARD NET 
RESERVES (SEE TABLE IX) 


Ordinary Life 


Gross premium 

(Col. (a) Table I)/$ 11. 83]/$ 13.30|$ 17. 40/6 24.62|$ 37.47|$ 60. 54|$ 78.41 
Increase (a)...... .60 47 BUS | eeacaeaa steel avatars | etetcsy suet rcyesens Pa 
Increase t(h) Meta. militar ses the] NEN OA Gone Wy Maes. ort ep THO2| 2, On|) 92.22 
Adjusted premium. 

(Col. (d) TableI)} 12.43] 13.77] 17.68] 24.62} 38.40] 62.50] 80.63 


Adjusted Excess (See Table IX) 


YEAR 
Dasa ah ine thette $—4. 00]/$—3. 86/$—3.01/$—1. 7o}$— .61/$—1. 31/$—3. 26 
PB Brae ie ys/gucds cet sssiece —1..75| —2.28| —0.27| — 527 1.79 3.49| 3.89 
Baia Suckehelin ska ceats Sasi 351 — .63 70 85 2.81 Aialgis 5.87 
TON se otastaneverne 5.86 An22 6. 23 20 0.00 0.00] 0.00 
Tire psisosygaresue eda eis I5.90] 35.04] 16.44 BE or, 6.98| 22.62] 26.94 
DOP svaticagovepirern ies 235361 23, TO) 232230) Ta746)) 35.00] TO5.10|. 170.45 


AGE 


Is 20 30 40 50 60 65 


Gross premium 

(Col. (a) Table 1)|$ 17. 99)$ 19.88/$ 24.62/$ 32.07/$ 44.07/$ 64.72/$ 81.05 
Increase (a)...... 2.17| 1.88] 1.40 PACHA It cheney oa ees res 
cteicen betes asides oleae aide wee | 57a 2S ees) eras 
Adjusted premium. 

(Col. (d) Table I)| 20.16} 21.76) 26.02] 33.04) 45.35] 66.26} 82.43 


Adjusted Excess (See Table IX) 


YEAR 
Tiss we sits sirjae $—1.82|$—1.60/$— .65/$ .68/$6 1.34)$—- .26)/$—-2.74 
Sr lenen scar trd xe Ian = 00) —a37u— 9 40 I. 29 2.97 AxiO| es eAs20 
Beste itiey toe tog where —aol tO) ee paul GO 0.00 Las 3.33 Rael 6.15 
oes CRO RCO 2.30 61 Z aT OOO |NEO.00 | 10.00/00 
|i Scent tue eye eC MRO Diy? eelOrs eerie. Ee eto: 9.43] 21.68] 24.26 
BOI MAES Zhe ests 31.09] 30.42] 29.96] 24.52] 44.32] 94.26] 135.84 


8 SSS ee ee 
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TABLE X—Continued 


Twenty-Year Endowment 


AGE 


15 20 30 40 50 60 65 


Gross premium 
(Col. (2) Table I)|$ 39.67|$ 39.87|$ 40.4216 42.76|$ 49.44|$ 65.57|$ 80.08 
Tnerease (Gna ae 06 .40 sit eae rales fe ie Gees 
Increase (b)...... oe sg) 2.05 Peak iy, 100) Oy Or 35 
Adjusted premium. 
(Col. (d) Table I)} 41.80} 41.98] 42.13] 44.06] 50.45] 66.24) 80.43 


Adjusted Excess (See Table IX) 


YEAR 
Tks duce ugeth ote rent ate $—7.28/$—6.05/$8—2.72/6 2.1418 7.48/% rr. 85/$ 13.15 
Bove lagepeiate Sen th steeier AOS. y/7|| SSS Onil| Ss eA I.Q2 7 OS)! 3 OOM Lass 
Dixosiie te tere ohsbewe sgisacte = —5.82| —5.328 3.04 D.55 ON5O|Nni245| Org 
TO ey tegen ore 0.00] 0.00} 0.00] 0.00] 0.00 ©.00] 0.00 
TS Saye cae eae ore 20.96] 20.98} 16.19} 10.71 7.89 8. 63 Bea 
DOME Cae tess arte kee 64.20] 63.85} 53.13] 43.98] 42.49] 47.54| 40.45 


premium income. During such a period, of course, the deficiency has 
to be made up out of surplus derived from other sources. We will as- 
sume then that gross premiums are not to be less than net renewal 
premiums on the legal valuation standard and that natural reserves 
must be at least equal to legal reserves at the end of the tenth year. 
In Table X increases in premiums due to the first cause are marked 
(a) and additional increases due to the second cause are marked (0). 

For convenience of comparison the adjusted premiums are 
shown in column (d) of Table I. 

Obviously the conditions which we adopted are not consistent 
with the low rate now in actual use as shown in column (c). Whether 
such rates can be adopted and, if so, on what basis, and whether 
the necessary conditions can be met, are questions that each com- 
pany must answer for itself. I hope that the tables I have supplied 
may simplify the consideration of problems of this kind. 

In considering the question of surrender values it is well to 
remember that our formulas, undoubtedly, err by understating first- 
year general expenses and slightly overstating general renewal ex- 
penses, so that our natural reserves overstate the sums which the 
company will be able to accumulate out of premiums. The higher 
the company’s lapse rate the more important it is that surrender 
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TABLE XI 


Premium Rates and Surrender Values 


ADDITION TO NATURAL RESERVES RESULTING FROM AN INCREASE OF $1 
PER $1,000 IN Gross PREMIUMS 


Ordinary Life and Twenty-Payment Life 


AGE 
YEAR 
15 20 30 4° 50 60 65 
5 ee ty Seka $ .283 |$ .283 |$ .283 |1$ .283 |$ .284 |$ .286 |$ .288 
Pricey ex ech I. 234 Ty, Otis T2315 T3237 I. 243 I. 259 1.274 
Pte Gna 2282 2.233 2.234 2.239 Oy, Mey 2.304 2.349 
Hh cri = 3-278 | 3.281 | 3.283 | 3.294 | 3.333 | 3-435 1 3.534 
ira nercesevohe 4.376 4.380 4. 383 4.404 | 4.478 4.671 4.859 
Obeae cures 5.528 5-534 5.540 5.578 5.705 6.037 6. 365 
Orgone ae 6.736 6.745 6.754 6.816 [Oy 7.544 8.071 
Sifeecceureens 8.004 8.015 8.031 S125 8.425 g.218 | 10.022 
Oeste 9.335 9.348 On372 Q. 511 9.940 | 11.088 | 12.274 
TOsregeteetces « 10.731 | 10.747 | 10.783 | 10.980 | 11.578 | 13.195 | 14.900 
DPS ee es 122235 2s 24 tell 29205 |r 2 5OOn isnt som erGuOLA | ro.O23 
TQeeiee aise: 13.788 | 13.809 | 13.886 | 14.254 | 15.346 | 18.382 | 21.743 
Ti eloie w ske E5e43 Te e545 4nl emo 5OAnELOOS4aedye4O0)|s2t. 57/5 120.224 
TA rye aoe Wes 5a LeLo2 lee LOTT PLONOsO) | 25e20L | 3t. OOn 
AG teme, or Ren tare 18.964 | 18.997 | 19.204 | 20.037 | 22.470 | 29.657 | 38.414 
TOncrapenceet 20.894 | 20.934 | 21.212 | 22.282 | 25.403 | 34.870 | 46.860 
TU Veperersnevevayic 22.010) ||) 22.1070 || 238.2330) 245700) | 20.070) 40.tr4 | 572545 
EG siy ooes cee 25M OAS E25 ULSI 25 FOS ule sus |es2agOtN| 40.073) ert. 250 
LO ere se whek 27.278 | 27.367 | 27.986 | 30.145 | 36.525 | 57.918 | 89.083 
QO er atone ZO970235\8 20. 7400 802583 93227) (Par. 205) 00,304 [112,054 
Twenty-Year Endowment 
AGE 
YEAR 
1s 20 30 40 50 60 65 
We anere $ .492 |$ .492 |/$ .493 1$ .403 | .404 1$ .408 |$ 501 
Qe tse: © I.454 1.454 DA Gs I.457 1.465 1.484 I. 503 
IB Auresieuore's 2.462 2.404 2.405 OeATT 2.491 2.546 2.598 
Armonerarele tar: 3.520 Be See 3.525 Bah ST 3.580 3.605 3.805 
Sera oe 4.629 4. 633 4.637 4.660 4.740 4.951 5.156 
Or rts eres: 5-793 5 800 | 5.806 5.847 5.983 6.341 6.693 
Misic ts eee ts 7.014 TROZS 7.034 7.099 Geers 7.874 8.436 
Seen ea 8. 296 8.307 8.324 8.424 8.740 9.578 | Io 430 
Quis aorsatee 9.64% 9.655 9.680 | 9.826 | 10.276 | 11.483 | 12.733 
TOs tere Si an LOA |) Tie sCeloxe) |) anil ates di agri eamey ||| Sine vos Ih nich (Oto) || atyay” ie) 
Tiger ek ve 12.560 | 12.579 | 12.634 | 12.917 | 13.766 | 16.096 | 18.616 
EQ i tenna ce etons TAMA TR TAR TOR MISES 2AS ME TARO25. LS 5OnleLorOn 7 |e228423 
ed sere ete 15.802 | 15.826 | 15.940 | 16.446 | 17.939 | 22.173 | 27.010 
Anois teteocate T7OSAq NL a5 7207. 720) leLongo2 | 20.337 || 25.004: |) 32. 600 
Tse set Mele 19.372 | 19.406 | 19.619 | 20.478 | 22.987 | 30.419 | 39.496 
TOs ratte ce 20,322 | 20,304 || 20.640 | 22.750 || 25.065 | 35.737 | 46.148 
Daca 23.368 | 23.422 | 23.799 | 25.107 | 29.290 | 42.110 | 59.005 
TSt case Z5y5TON| 25507) |) 208076 | 27042 |33.020 | 49,825 [73.1038 
Tn sete ost. O72 Netti BO4\\N2os405 11300700) (37.1257 | 502208) 01.413 
Pio Peer ras 30, 142 | 30.263 || 3f.072 | 33.830 | 42.071 | 70.948 |115.569 
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values be kept within natural,reserves. If there is a loss of $5 per 
thousand on business surrendered at the end of the second year on a 
lapse rate say as high as 20 per cent then there is a loss of $6.25 per 
thousand to be made up by each $1,000 of business persisting. 

Table XI has been constructed to facilitate the computation re- 
quired for Table X and others of a similar nature. It shows the in- 
crease in natural reserves corresponding to an increase of $1 per 
thousand in premiums on the three plans according to “Standard 
Assumptions.” It will be noted that the same figures apply to 
both the Ordinary Life and the 20-Payment Life forms. 


EFFECT OF LAPSE RATE 


If negative natural reserves could be altogether avoided and if 
surrender values were neither greater nor less than natural reserves, 
the rate of lapse would be of no interest except as it affected the 
volume of insurance. These ideal conditions do not exist in practice 
and as a final test an accumulation of proposed premiums, on a 
basis giving effect to the lapse rate, may be of advantage. It seems 
worth while to give the following simple formula for such accumula- 
tion: 


nV = { (nV +n) (I +4) — (Gtetealt qt list Nite) 


where 


= 


nV =the accumulation per $1 of insurance at the end of the 
nth policy year. 


mwn=the effective premium for the mth year; i.e., the gross 
premium less expenses. 


1=the rate of interest assumed. 


number lapsing for non-payment of (m-+1) st premium 


A= 
number paying ” premiums 


W,=surrender value per $1 of insurance at the end of the 
nth policy year. 


g and p have the usual significance. 

» differs from the lapse rate customarily used in that the 
denominator of the fraction is the number entering at the beginning 
of the mth year rather than the number living to complete the mth 
year. Expression of the lapse rate in this form simplifies the formula. 
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FORMULAS 


The formulas used for the computation of premiums and re- 
serves appear below; the terms used are as follows: 


7=the rate of interest during first twenty years. 
a’ =the rate of interest after twenty years. 
m=medical and inspection fees per $1 of insurance. 


c=general expenses, first year and renewal, per $1 of in- 
surance. 


t= general expenses, first year and renewal, per cent of premiums 
(Same as Mr. Cammack’s) 


k,=commission rate, first year. 
k,=commission rate, 2d to roth years inclusive. 
k,=commission rate, 11th to 15th years inclusive. 
k,=commission rate, 16th and subsequent years. 
M (z)20)= M (2}— M420 
N {z}20|= N (z} — N2+20 


7=iI1+i. 


Natural Reserves: 
Reserves were computed by a modified form of Fackler’s 
formula: 


(7) a) WV=[(1-t— hx) P— (c+) 0 1-7 Key 
b) nV=[(1—-t— ha) P—C +a VU ahr — 7K fe tn 
n= 2-10 inclusive. 
c) aV =[(1—-t—k,)P—CHn VU epn a — Kein 
m=11-15 inclusive. 
d) nV =[(1-t—k,)P—C-+ nV) Ustn—— 1 Kant 
n= 16 and subsequent. 


The following formulas were used to check premiums and final 
reserve values computed by formulas (7). 
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OSCULATORY INTERPOLATION WITH UNEQUAL 
INTERVALS 


By J. F. REILLY 


All the osculatory interpolation formulas in the literature with 
one exception’, so far as I have been able to find them, are based 
on the assumption that values of the argument proceed by equal 
steps, or, as we shall say, are based on equal intervals; non-oscula- 
tory formulas with unequal intervals, however, are well known. 
The object of this paper is to show that the change from equal to 
unequal intervals does not materially complicate the problem of de- 
veloping osculatory interpolation formulas and to point out that 
with unequal intervals the same degree of generality is attainable 
as with equal intervals. We will briefly indicate how to develop an 
osculatory interpolation formula analogous to Sprague’s formula, 
but based on unequal intervals. 

The polynomial of fourth degree with given values f(x), x=a:, 
G2, 3, As, As, may be written? 


Uz = f(a) + (%— ax) fds, G2) + (w— ax) (%— a2) fds, Gay a) 
“(w= Gr) a7) (x— a3) f(ar, G2, 43, as) 


+ (”—4;)(%— a) (x—a;)(x—a,) f(a, G2, A3, Us), ds) ? (a) 


WHETC f(G,,°02), 1 (dz, 02, 03)5 (Gr, Cap Cx, Oy), AN} (Gyan. Oy, ance) 
are divided differences of orders one, two, three, and four respec- 
tively. 

Similarly, the polynomial of fourth degree with given values 
f(x), X=G2, G3, G4, 4s, A6, May be written 


Uz = Uzt (as— di) (%— da) (%— as) (x — ay) (%— as) 
f(a, G2, G3, M4, As, a) . (0) 


tJ. I. A., XLIX, 369 (Actuarial Notes). In the note “On Osculatory In- 
terpolation where the given values of the function are at unequal intervals,” 
the writer, T. G. A., develops a formula involving third order differences, in 
which the slopes, but not the curvatures, are equal at the junction points. 

? Whittaker and Robinson, The Calculus of Observations (1924), p. 25; A. 
Henry, Calculus and Probability (1922), p. 52. 
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FIRST METHOD 


As in the case of equal intervals the problem is to determine 
the coefficients in a polynomial of the fifth degree 


Ve= Cot 6(%— a3) +62(x— a;)?-+65(" — a5)3-+-6,(%— a)4+-6,(%—a)5 , 


so that the following six conditions will be satisfied: that this poly- 
nomial will have the same value as the polynomial (a) when «=a;,, 
and the same value as the polynomial (6) when x=a,; that the 
first and second derivatives of this polynomial will have the same 
values as the corresponding derivatives of (a) when x=a;, and the 
same values as the corresponding derivatives of (6) when «=a,. 

Imposing these conditions we are led to the following system of 
equations to determine the c’s: 


Greil 
ita) 
Nope 


Go+¢:(a,—4;) +¢.(a,—a,)?-+¢,(a,—a;)3++-¢,(a,—a;)4-+ ¢,(a,— a,)5= 2a, 
6: + 262(a,—a;) + 36;(@,—4;)?-+ 4¢,(@,—;)3+ 5¢;(a,—a3)4 = 04, 

262+ 6¢;(a,—43)-+1206,(a,— a;)?-+ 2065(a,—a,)3 = 0%, . 

The values of co, c,, and ¢, are given directly by the first three equa- 


tions, and then the values of ¢;, c,, and c, are determined from the 
equations: 


Cz+ 6,(@,—43)+  c(d,—03)*=F (dr, G2, Gz, dy, Gs) 
Bes 4Cq4(@4—43)+ §€5(4— 43)? =F 2(dx, G2, G3, Gy, Gs, A6) 


663+ 1204(@4— 3) + 2005(d4— @;)? = F3(Gx, G2, G3, G4) Gs, A) 


where F,, F.2, F; are known functions of the a’s. 

On comparing these equations with the corresponding equa- 
tions for equal intervals,’ we see that the two systems are identical 
in type, if c;, ¢4(@,—4@3), C;(@4—4@;)? be here regarded as the unknown 
quantities. This system of equations can, therefore, be solved by 
the methods employed for equal intervals, and the c’s being deter- 
mined the fifth degree polynomial! will serve as an osculatory inter- 
polation formula. 


t Reilly, The Record, XIII, Part I, No. 27 (1924), p. 11. 
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SECOND METHOD 


If we follow Lidstone’s method the problem would then be to 
determine a fifth degree polynomial, 2, so that u2+ Wz will satisfy 
the same six conditions as before. 

From four of these conditions we infer that y, contains («—a;)§ 
(a—a,) as a factor, and hence we write 


W2= ("—a,)[63(x— a5)3+-¢,(%— a3)4] « 
Imposing the remaining two conditions we find that 


€3(d4—45)3-+ 64(04—43)4 = Va,— Ua, 
603(d4— 3)? + 86,(a4— 43)3 = Va,— Ua, - 
Hence c; and c, are determined from the equations 
C3+ C4(G,— 43) =or(dr, G2, G3, G4, Os, A) 
303+ 464(d4— 03) =G2(dr, G2, As, Oy, As, 6) , 


when ¢g, and ¢, are known functions of the a’s. 

Comparing these with the corresponding equations" for equal 
intervals, we see that they are identical in type if c, c,(a,—a3) be 
here regarded as the unknown quantities. 

Solving these equations we are led to the same osculatory inter- 
polation formula as before. 

The methods here employed are general, and will apply equally 
well when divided differences to order 24-++1 are used, and when the 
osculatory interpolation curve has contact of order k with its partial 
interpolation curves. That is, the osculatory formula based on un- 
equal intervals lends itself to the same generalizations as the formula 
based on equal intervals. 


OSCULATORY INTERPOLATION FORMULAS FOR SPECIAL 
VALUES OF THE @’S 
When the values of the function corresponding to —3, —2, 0, 
I, 2, 4 of the argument are given, and we wish to interpolate be- 


tween o and 1, either of the methods described will lead to the 
formula: 


a I~ 3) Os) "3; 2) =e a2) (ees) 
41 (ft-3) (tae) eis, — 2,0, r) 
t Reilly, The Record, XIV, Part 1, No. 29 (1925), p. 15. 
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+(«+3)(a+ 2)a(x—1) f(—3, —2, 0, 1, 2) 

ao 127 — Ges — 2,0, 1, 2, 4) 2 
This is the ordinary divided-differences formula except for the final 
term which has been modified for osculation purposes. 


When the set of argumental values is —3, —1, 0, 1, 3, 4 the 
formula is 


p= J 3) tet 3) bei) dake 1-3) 4-3) f(—3, —%, 0) 
+(x+3)(4+1)xf(—3, —1, 0, 1) 
an(2-1-3)(W4a1)a(e— 5) (3, 1,0, 1,13) 
-+2823(4—1)(2x—3) f(—3, —1, 9 1, 3,4)» 

where, again, only the final term of the divided-differences formula 

has been modified. 

In proceeding from interval to interval it will be necessary to 


change the formula at each step, whereas Sprague’s formula for 
equal intervals remains the same. 
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VALUATION CONSTANTS FOR AN ATTAINED-AGE 
VALUATION, ILLINOIS STANDARD 


By WILBUR M. JOHNSON 


The growth of life insurance in recent years with its multi- 
plicity of policy forms has called for a corresponding revision and 
improvement in office systems. The desire for increased efficiency 
with decreased overhead expense and lower net costs has directed 
many to a study of systems and methods. The importance of study 
and planning increases with the expanding business. 

For many years the attained-age method of valuation has been 
discussed, but it appears not to have been used much until the in- 
stallation of perforated cards demonstrated its practical advantages. 
A recent paper by Edward W. Marshall (7.A4.S.A., XXV, 2109) 
gives a description of the attained-age method of valuation and 
sets out its advantages for the modern office. 

It is interesting to note that, for Mr. Marshall’s Company, a val- 
uation by the attained-age method requires about ten units of work 
as against one hundred units under the American-group method. 
A test of this method on a small section of our own company’s 
business showed about twenty units of work as against one hundred 
units by the American-group method. The saving effected by an 
attained-age method obviously depends on the policy plans of a 
company’s business. Policies with increasing coupons or other vary- 
ing benefits are not so easily handled as those with level benefits. 
However, the saving effected by those companies using this method 
is evidence of the practical importance of the question to a life 
office. Moreover the method lends itself readily to the practice of 
doing most of the work of the valuation throughout the year, so 
that the valuation may be completed in a very short time at the end 
of the year. Altogether the topic appears worthy of careful con- 
sideration by actuaries. 

The general formula is given as 

ww 
(x) DyaVs-n= (SS)A+ (E*0)B— (PIC 


where A=A,y, B=1/Dy, and C=ay. 
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6 is the valuation constant and is based on the plan of insurance 
and the age at issue. ‘6 is @ multiplied by the amount of insurance (5S). 
For obtaining mean reserves, y being the attained age on the current 
year’s anniversary, the general formula is used except that for A 
ote SEES for 8, Mee p,* 5-)5 and for C, aia 

es most of the papers dealing with this topic, as well as 
the constants published in the actuarial literature, have to do with 
the valuation of policies on the level premium basis. I do not find 
much available particularly for policies valued on the Preliminary 
Term or on the Illinois Standard modification. 

That the Record may make them accessible to others interested 
in this method, I append valuation constants for renewal years for 
policy forms valued according to the Illinois Standard. As many 
companies value their term policies by the level premium method, 
the constants appended for term policies are on the level premium 
basis. It should be noted that the constants for Paid-up Term In- 
surance given on page 49 may be taken directly from the com- 
mutation columns. They are included here for convenient refer- 


ence. Values of 1,000 (Stor) , 100,000 (4) (5+5-) , and 


we write - 


Dy Dy +x 


AytdysytI : 
Gracey tet are added also for convenient reference. 
2 


One very simple method of developing a reserve formula for 
the attained-age method is first to write down a general formula for 
a level premium policy retrospectively. Such a formula may be 
written as follows, where ;V, represents the reserve at the end of the 
ith year for the policy in question and 7 the net annual premium for 
such policy: 

(2) pe eae em Bote 
x+t 


which we may write, remembering @,=P, + N; in the form 


I 
(3) V,=Agti—T s Beet (7x—Px) Nx : Des 
If the premium for the first year be + and for the renewal years 
a+r we may write for the end of any renewal year 


\E _ (Ne — Nets) tr Net — +4) —(M,—My44) 
(4) A et Dewy 
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which may be written 


(s) Ve=Ansi—(atr)acg et [(r—P2)Ne+rN e+ 1] 


pees. 
Dts ' 
Generally if the net annual premium be z for the first m years, 
a+r from the (m-+1)th to the mth year, and 7+s from the (n+1)th 
to the gth year the reserve at the end of any year ¢ during the first m 
years will be 
_@(Nz—Nz4) = (M,— M211) 


(6) Vz De. 


I 
Dee 


(7) =Azii—m* anti t(w—P,)Nz° 


The value at the end of any year ¢, (m<tSn), will be 


(3) Vente Wa) Nee eM) 
5 Dz+4 
(9) = Azit—(4+r)acrit [(r—P2)Net+rN opm] Dan 


and the value at the end of any year ¢, (n<tSq) will be 


(x0) Veo Nea Nets) +1 Nerm— Nett) +5(Wern— 7) == (M,— Me4s) 
Dit 

(rt) = Aste et rt s)aepe FUP) Wet Nese +See] p 

z+t 
For an extended discussion of retrospective valuation the reader 

is referred to a paper by Frederick Bell, J.J.A., XX XIX, 17. 
Many simplifications in the foregoing formulas will occur in 

actual practice. For example the reserve for a 20 Pay Life Pre- 


liminary Term policy may be written 


— A ge Oy Fae — Nz) er (Mats = M241) 


at { Woe 1 ae 
(12) t:19¥ 2+ Da 
(13) =Azit—iPays * Apt t (pP2y1—Prts) Natt * : 
Di+t 
(14) = Asst—wP ois - Aetet iP ots . Nz+20 ¢ : 


1D bere. 
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The constant yPx+41° Nr4+2. may be computed very readily by 
machine. 

The value of @ is given per 1,000 of insurance and two correct 
digits to the right of the decimal have been retained. In making 
the original computation the net premium per thousand to the near- 
est one-hundredth of a cent was used and the constant computed to 
four decimal places to the right of the decimal found of which the 
first three were usually accurate. I do not believe it practicable to 
attempt to carry on the perforated card the constant to more than 
two places to the right of the decimal. 

From the nature of this method it is apparent that we should not 
expect to secure an individual reserve accurate to the cent without 
carrying the net premium and constant to more decimals, but any 
such inaccuracies in an individual reserve obtained from the ac- 
companying constants should not materially affect the accuracy of 
the aggregate reserves. 

I desire to express my appreciation to Mr. Alexander C. Wellman 
for his assistance in computing and checking the constants given 
herein. 
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TABLE I 


VALUE OF @ FOR RENEWAL YEARS—LIMITED PAYMENT 
LiFE—AMERICAN Exp. 33 PER CENT— 
ILLINOIS STANDARD 


ro Payment 15 Payment 20 Payment 
256.78 I40.12 92.10 
OAT ais 140.68 88.43 
239.02 135.42 84.88 
230.56 130.34 81.44 
222.41 125.41 78.11 
214.48 120.64 74.88 
206.81 116.01 Gvouils 
199.37 Teisteyee 68.70 
192.17 TOW 7 65.76 
185.17 102.93 62.88 
178.38 98.82 60.10 
171.78 94.82 57-39 
165.37 90.94 54.76 
159.14 (S37 1 9 52.20 
153.08 83-49 49.70 
147.17 79.91 47.28 
I4l.43 76.42 44.91 
TOS BR 73.02 42.62 
130.36 69.70 40.38 
125.03 66.47 38.20 
119.82 63232 36.08 
cA 4. 60.24 34.02 
109.77 i083 B220L 
104.91 54.30 30.07 
100.15 51.44 Sy IU 
95.50 48.65 26.34 
90.95 45.93 24.56 
86.50 43.28 22.84 
82.14 40.69 21.18 
77.88 38.18 19.58 
73-72 35.74 18.03 
69.65 33-37 16.55 
65.67 31.07 15.12 
61.78 28.84 13.76 
57-98 26.68 12.46 
54.28 24.50 LL 22 
50.66 22555 10.05 
47.15 20.64 8.95 
43.73 18.79 7.91 
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TABLE I—Continued 


Age 10 Payment 15 Payment 20 Payment 
Ceo Garde Bia22 15.33 6.05 
BO rane ecke 34.13 13273 ne 
Ty (est Stee RE 31.16 T2622 4.47 
iXebyehn Dea arnOnes 8 Gs PRS oe 10.80 3.78 
SOM caw. ct ohne 25.59 9-49 3.16 
OOM APSE fem dae 23.01 8.26 2.60 
(Oh os ae ie. hn (Wy eee ote aR eo ECE Re A Rem ZL 
ODI eine he hveeas | SRA ROVORT Se 4-0 ome Berne aes dee 1.68 
OBA Ara eres tet | over ele Rotel lgake Sie palecsienenee Tag 
O4 FE Se | eee pour | eee ae ee .99 
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TABLE II 


VALUE OF @ FOR RENEWAL YEARS—ENDOWMENT INSURANCE 
AMERICAN Exp. 33 Per Cent—ILiinois STANDARD 


Age I0 E 15 E 20 E 
2d to 20th} _ there- 
year after 
ri oes: OS 52 OO 532 Ones 570 3 ; 150. 146.52 
TOs octet 890.57 | 505.71 | 317.88 . ; 141. Wel iha lye 
Te eae 847.05 | 479.93 | 300.81 : d 1B 128.91 
TOa nhac 805.34 | 455.25 | 284.46 ; ‘ 124. 120.69 
TOueen ee 705025 || 432.59) |) 20dr0r F 5 116. LL22O5 
BORA eee 727.05 | 408.93 | 253.83 108 105.36 
PB tear Shap 690.32 | 387.23 | 239-49 IOI 98.22 
Deeg eee Gian || Sona || Basa 94 QI.41 
Pe toe eae er 621.45 | 346.56 | 212.65 88 84.93 
DAP te re 589.14 | 327.49 | 200.08 81 78.77 
De see ete 558.21 | 309.24 | 188.07 75 T2e0u 
DOs osrreto 528.58 | 291.78 | 176.59 70 67.35 
OY ae aes 500.21 | 275.08 | 165.62 64 62.07 
PS cacti OS é 473-03 | 259.09 | 155.14 59 57-97 
20 seca 447.02 | 243.80 | 145.14 54 52.34 
3 One tant AWwpsaint |) BPXo.ave) || Wis. Xo) 50 47.88 
Seve tatty: 398.28 | 215.21 | 126.48 44 44.46 
BOR ren BY SeAT. | 2OLeOOM | et SO 40 40.43 
Ce icra ice 353-65 | 189.10 | 109.54 36 36.64 
RY rer RRALS otc 332576) | 070. 02a) LOL 07; BE 33.10 
ENP esea acess 312262) |) LOSMzO |" O4.70 20 29.78 
2 Oae ree 203.74 | 154.22 87.09 26 26.68 
BUR hia cea 275.52 | 143.65 80.35 23 23.81 
BOR eee 2585103350 73-97 21 PR sats 
BOs Re 241.47 | 124.02 67.93 18 18.68 
BOn nck abrnas 225.61 | 114.92 6222 16 16.42 
1's bee ee 210.48 | 106.28 56.84 14 ress 
3 Pern tact 196.06 98.09 51 12 12.46 
TEE te erty 182.33 90.33 47.01 Io. 10.74 
TiN Sete te 169.28 82.99 42 Q. 9.20 
AS ee ae 156.87 76.05 Bone ihe 7.81 
Ameren: 145.08 | 69.51 34-47 6. 6.58 
IG his ict os Cenc 3 133.Q1 OReBs 30.84 Re 5.48 
48.....4.. 123.32 | 57.50 | 27.47 4. 4.52 
AQ mance 1, AKo) || Sees} 24 By 3.68 
SOmry soar 103.83 47.04 21 2. 2.96 
GD ancy ick 94.88 | 42.28 18 Di 2.34 
ee thins ote 2 86.46 Bios 16 if 1.81 
GB recites cots Gssolyh || BB e7il 14 dis Leo 
Cf ae eee fee, 0) 29.93 12 if. 1.02 
a, Gaerne 64.14 26.41 Io «73 
TOs ceremiclt< 57.63 23.18 ESitc ml been arene Lehn ive al Wamees some Ol [Bec ck ye 
1A Ree Or S057 20.23 FSS OI a ecucasconsiel | 6 eck c cere tare ey eeayel ene cae 
(ole Pestana ec 45.94 Eafe tse) COPE a al Wee cs roca becknens acer anh ee 
One ees 40.73 I5.10 KO al ePI et Pm [IORI 8th, 5.G lather GA receds| Ky ocsie gic. oe 
Gorm nea 35-93 12.90 A. OO) Al ea wectenee a | says arene (arog sees | eee eee 
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TABLE III 


VALUE OF @ FOR RENEWAL YEARS—ENDOWMENT 
INSURANCE AT AGE EIGHTY-FIVE 
AMERICAN Exp. 33 Per CENT—ILLINOIS STANDARD 


Age to E 85 15 E85 20 E 85 meee 
Loecrgereede noe 257.59 146.70 92.58 43 
TO panies 248.55 I41.27 88.91 43 
Tegner a 239.81 136.01 85.36 43 
LO tetra t cceee 231230 130.92 81.92 44 
LO Meee ess see ae 222.07, 125.98 78.58 44 
DOM me ct weeks 215.26 121.21 5S 44 
DR thes cr EEE en Se aR a 207.58 116.58 GBs Ow 45 
22 ie cur arnt yth 200.14 112.08 69.17 45 
Cheyanne es Rear Or 192.94 107.74 66.23 45 
2 Are eget Se ees 185.92 103.49 63.34 45 
DS hens cacti ait 179.13 99.37 60.56 46 
DOLE Same aims ays D253 95.38 57.85 46 
Vin 6 alc arcia Oe 166.12 91.49 fis Dit 47 
Dee Te econ ge 159.88 87.71 52.64 47 
2 eA Se ae Oh. 153.91 84.03 50.15 47 
BOM ae eireee et 147.90 80.44 NG GD 48 
ch Gatco renee 142.15 76.95 45-35 48 
32.0... eee ee 136.54 73-55 43-05 49 
RG eee gs ees 131.06 70.22 40.81 49 
ESA Reece aes 025.73 66.98 38.62 50 
Stn extn ne Wee = T2051 63.83 36.50 50 
2 Ola a cena II5.42 60.74 34.44 rit 
PM aah eee 110.44 a He 32.43 52 
IDO a saws het oe 105.57 54-79 30.48 52 
BO ers aeons 100.81 51.93 28.58 53 
AON /\ AD I eta: 96.15 49.13 20.74 54 
ADs Rate Beye te 91.59 40.40 24.96 55 
AD ah carers aces S713 43-75 234123 56 
BS alo neuer ns 82.77 41.16 Qt yl 57 
Gans paces ae 78.50 38.64 19.96 58 
AG Maan hiire s 74.32 36.19 18.41 59 
OG ices boca 70.24 33.81 16.92 60 
AT aac See vase 66.25 at se 15-49 61 
ASS Mit pavaeders 62.35 20.27 ens 62 
AGVe Sr ipcetess © 58.55 Gf SARS) 12.82 64 
G Oued seem hs 54.83 25.01 11.58 65 
Tener verses it Go 22.99 IO. 41 67 
TOR te ree ea 47.68 21.05 g.30 69 
ee ener 44.26 19.19 8.26 70 
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TABLE IlI—Continued 


10 E 85 15 E 85 20 E 8s a 
37-72 15.72 6.39 74 
34.62 14.11 5.56 Rai 
31.04 12.60 4.80 -79 
28.78 Tae 4.11 81 
26.06 9.85 3.48 84 
23.40 8.62 202 .87 
21.01 7.48 2.43 .9O- 
18.69 6.44 1.99 94 
16.53 5-50 T02) .97 
14.51 4.64 Te 5 TO? 
12.65 3.88 I.05 1.05 
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TABLE IV 


VALUE OF —@ FoR ALL YEARS—TERM INSURANCE 


AMERICAN Exp, 3} PER Cent—Ner LeveL Premiums 


Age 5 Year to Year 15 Year 20 Year 
Bod Nesersene team 59.51 58.38 57.07 55-54 
Sie Sra lidule Brg 59.15 57-98 56.64 55.08 
Mat eaorans aoa Oe 57.50 56.20 54.59 
Spegsiaesets, geeks 58.35 Bea: 55-75 54.10 
PoE Got oes BOS OnE: 55-20 53-58 
eps Sosa sete 7h 0) KOs 297) 54.81 53-05 
b rceeesenta Rn peer 57.07 55.82 54.33 52.50 
Rite Merce gee 56.66 Rivaeyy| 53.83 51.94 
ae gno sg oc let 56.21 54.92 Ss 51.35 
Ficeey Suigen creer 557 0; 54.44 52.81 50.74 
Jeet eas SRRE use ees 53.90 52.26 50.12 
Peaha nowt dias 54.87 53-40 Bia 7O 49.46 
none ees Sista 54.41 52.96 Eran 48.77 
Beans te arate 53-94 52.43 50.52 48.04 
SOO OO Or 53.45 51.89 49.90 47.28 
Seshavciskepae aus > 52.04 Gee 49.25 40.47 
Reet eae 52.43 50.74 48.57 45.61 
He Fie cnr ayee 51.90 GOnie 47.86 44.70 
Fy Wo BOOT 51.34 49.50 47.10 A 97/2 
Me ots Oe 50.70 48.85 46.31 42.70 
ere TOT SOmi7, 48.16 45-47 41.62 
Mee re rashebeiere 49.54 47.45 44.57 40.48 
eS 8 ce 48.88 46.70 43.62 39.20 
et Oo Te 48. 2% 45.90 42.61 38.03 
Ee West xe ee 47.52 45.07 41.55 30.72 
oat 46.78 44.18 40.42 35.30 
be ts os eae 46.02 Agee 39.24 33-95 
Seite, evel 45.21 42.21 38.00 32.48 
Bhool Aa 44.35 4.14 36.70 30.07 
Recher coRan a ae 43.43 40.00 535 29.43 
eileen e ee 42.45 38.80 33.95 27.85 
ae acne ea ere 41.39 37-55 32.50 26.24 
Sore 40.27 36.23 31.01 24.60 
Heverasyacecios 39.08 34.87 29.48 22.95 
Oa Petre aerate 37.83 33.46 27RO2 21.30 
oer 30n53 32.00 26.33 19.65 
ieee ers avait? YL Bons Tt 24.73 18.01 
Miesete teensy? 33.78 28.99 af ae 16.40 
Re tenons, 8 B2035 27.45 21.49 14.82 
S a rae 30.88 25.88 19.87 13.30 


As the values above are for —@ they should be applied negatively. 
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TABLE IV—Continued 


Age 5 Year to Year 15 Year 20 Year 
SOS SPT ee 29.38 24.30 18.26 11.85 
Mae ee cee 27.86 22.77. 16.68 10.47 
Aan Sor 26.32 PPR UD? See} 9.18 
Rpm Oo 24.76 19.54 13.63 7.97 
NIC NC inst 23.20 17.97 12.18 6.85 
RO tern Pe: 21.63 16.43 10.81 5.81 
Peaches Sens 20.07 14.92 9.52 4.87 
PAR Ore 18.53 MGA Al 8.32 4.01 
Re ee 17.00 12.04 Uae: B25 
ara tan, eset 15.50 10.69 6.17 2.58 
eat eae 14.04 9.43 Ga 2.00 


As the values above are for —6@ they should be applied negatively. 
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TABLE V 
VALUES OF @ FOR Patp-Up INSURANCE 
AMERICAN EXPERIENCE 33 PER CENT 
Paid-Up | Paid-Up Term Paid-Up | paid-Up Term 

Age an Wane Insurance f Age ee bile Insurance ft 
T5is eet ae 422.38 152.34 Si aos 42.23 yout 
LORS ceyersrssc 402.94 148.10 BO sy eaters 38.94 53-30 
TT otenthe ANS 384.31 144.02 A csinn nora 35.82 51.59 
LO Reis 306.44 I40.10 If gos es 32.86 49.78 
LO cor enior 349.31 136.32 BO re ects 30.07 47.95 
2O Pe scatters 332.89 132.67 OOmsiatiee: 27.43 46.09 
Be eit Bugs 1S 129.106 OUR prea tea 24.94 44.19 
CY Ten Dota 302.05 LAE Gh OD me vonintedse 22.60 42.26 
DBs ia susteness 287.58 i225 1 Oe biara a noted 20.41 40.30 
DARN ai Sete a BR AGE IIQ.35 OU ey eters 18.36 38.31 
2S ih Rese he 260.42 116.31 OG gscuarace: 16.44 36.29 
DOME. treme 247.69 113.38 OO Ree? 14.66 34.25 
Oy Page SOIR 235.48 IIO.54 OFaran cee 13.00 32.18 
Bonen ee B28 eT 107.80 OiiG Gon SOEs 11.48 30.10 
20 she Sens 212.56 105.15 O0 mien 10.07 28.01 
Hes seoaoo6 201.82 102.50 TO monies 8.78 25.93 
BT ores een le IQI.52 100.11 LR ny aed gees 7.61 23.85 
aD ORES 181.66 O77 TOS AR eee 6.54 21.79 
Ge ere pre eae W72eo0 95-39 YA rers ae 5-59 TO 77, 
Ey MesaSitte os aia 163.16 93.14 7 Aes i ceetaica 4.73 D7 ROL 
Cioencor 154.50 90.95 TO eons 3.97 15.91 
Ole tebe 146.20 88.83 TOs cyst 3.29 I4.10 
Bauer tenons 138.25 86.76 VL fen OSE 2n7L 12.38 
8 Sire sain 130.64 84.76 7 See eis 2.20 10.76 
BOM on 123.36 82.80 7 Ope eee tO 9.25 
AOR. seven 116.39 80.89 Soueeee ten 130 7.85 
Artes ee cts 109.71 79.02 ST eee eee st TaKey/ 6.56 
Arcane 103.33 77.20 Sy MATE 81 5-39 
AZ cesses s 07.23 Hist Soria ene .O1 4.34 
AAR re Acta See 91.39 73.65 SA mate .44 BaA3 
AGT: 85.81 71.93 Sige ess "32 2.63 
AO Wee. esc. 80.47 70.23 SO. aeons 20 .97 
ZW fee tis nan 75.38 68.54 OT eines ee este I.41 
ASS etre 70.51 66.87 SS aera e .08 .96 
Aiea seccdtle coe 65.86 65.21 SOQstan wanes .05 61 
SO sys enttetaiss 61.43 63.55 QOwmr ee ax 502 +36 
i teers rare cea Beak 61.89 OLAS saase .O1 .19 
FPS cae, Oe 53.18 60.22 O02 Tawi aes .00 .09 
2 tea tode ee 49-34 58.53 OZ ec cenn es: .00 .03 
SS Aly « io tie 45.70 56.83 oy een ae .00 .O1 


* Maturing at age shown in age column. 
+ Expiring at age shown in age column. As values in this column are for —0, they should 
be applied negatively. 
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TABLE VI 


1,000 +4(Ay+Ay4) | 100,000 + i(3-+p-_) dytay4r tt 


y Dy Dy+x 2 
SWS Geto 266.9186 1.777306 Die] 2 
ed) tet tae 270.6836 1.853750 21.0009 
BUMPS ES ya ae: 274.5902 1.933471 20.9514 
Ak Meare ES 278.0410 2.010687 20.8316 
cir k OE 282.8383 2.103560 20.7075 
Be aoe 287.1884 2.194274 20.5788 
PAE Met ees 291.6941 2.288998 20.4456 
ARO SOOO 296.3582 2.387933 20.3077 
Wee cratorne Se 301.1876 2.491274 20.1648 
Rei OTOL 300.1893 2.199224 20.0170 
Serer ioc etasels Sr0 13 /O 2.711996 19.8638 
SiR Renae 316.7364 2.820832 IQ. 7051 
SNe e oa 322.2899 2.952085 19.5408 
eee Re Sate 328.0395 3.081706 19.3708 
we Store 333-9900 3.216279 19.1948 
lc ae nes 340.1463 3.357003 19.0128 
ARMIN eenRROS 346.5174 3.504176 18.8244 
incl eb laera arris 353-1092 3.658135 18.6295 
eee Sohn sta 359-9235 3.819259 18.4280 
WR eee cyanea 366.9666 3.987930 18.2197 
SEES Cre 374.2486 4.164529 18.0044 
See eee Cr ave 381.7727 4.349516 17.7818 
eee ea ea 389.5424 4.543380 17.5521 
ere Beery 397.5012 4.740652 17.3150 
Ereea ates. ays 405.8332 4.959901 17.0704 
Sete 414.3628 5.183742 16.8181 
me See 423.1546 5- 418837 16.5582 
OS a ahees eget: 432.2139 5.665908 16.2902 
Spiess oe 441.5426 5.925770 16.0144 
Meh tess ante 451.1394 6.172809 15.7300 
Sees tre Steeses 401.0033 6.487700 15.4389 
SQb MnP DOas 471.1302 6.791974 15-1394 
Fe tia. Rea 481.5125 fic ete eS 14.8324 
ee a ae 492.1431 7.453900 14.5180 
= Seer ons 503.0044 7.814932 14.1968 
Wiad soo oes 514.0788 8.198743 13.8694 
eet fae 52523523 8.607673 13.5360 

Seats areca tee 530.8106 9.044384 13.1972 
eng SES ie 548.4396 9.511920 12.8532 
So eos 560.2215 10.013853 12.5048 
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TABLE V1I—Continued 


; 1,000 +3(4, +A 100,000 + 4 pee = dy bays 2+t 
ZA BAy+Ay4 4) (5-+p 5) : 

ane ee 572.1384 IO. 554304 12.1524 
BO Seen aed esyaae 584.1716 II.138067 II.7966 
ST Pons gave, tenes 590.3018 Te 770735 II.4379 
SOnes eens 608. 5115 I2.458777 II.0768 
SOs 5 Reset vars 620.7788 I3.209949 10. 7141 
OORseutecure 633.0798 I4.033477 10.3504 
Olas’ eomaate 645.3910 I4.940311 9.9863 
OO ap cera cts a2 657.6883 15 .943533 9.6226 
OB rg cmmeactie 669.9502 17.058747 g. 2600 
Odrys cect es 682.1530 18. 304908 8.8992 
OSSaL ere cee 694.2672 19. 705466 8.5410 
OG actacetare 706.2644 21.289055 8.1862 
(HEN race 718.1198 23.090785 7.8356 
OSs aaa een 729.8042 25.154690 7.4901 
OO maturrcta eis: 741.2018 27.535584 7.1504 
HOS Cos eB 752.5592 30. 302510 6.8172 
UA ee BOR Oe 703.5879 33542600 6.4910 
Lee CRG 774.3784 37. 304509 6.1720 
WB ence paisa 2G 784.9492 41 .905037 5-8504 
1 Sn 795-3290 47 - 339592 5 +5524 
Otes Gee Dae: 805.5476 53. 808185 5.2502 
7 Ose. orien 815.6306 61. 888195 4.9520 
cate gs a2 t-steetts 825.5922 71.730898 4.0575 
Gok emin Orr ac 835.4308 84.016171 4.3066 
rola etna een Te 845.1416 99.579201 4.0794 
SOs seis ee 854.6834 IIQ.662I00 Ba7iO7e 
SL Misi nance cer 864.0250 146.095444 3.5210 
Soiree kate cites 873.1946 181 .595814 3.24098 
Saree: Sar oi 882.2568 230. 330078 2.9818 
SASacleuurake 891.2770 299 .035099 2.7151 
Coles henna 900. 2319 399-497711 2.4503 
SOma wees Mier 908.9986 553-651606 2.1910 
Stride ath ee: 917-4035 804..810207 1.9425 
Soren aieartstes 925-3444 1, 242.866764 1.7076 
SO as Trisieuste 3 932.9162 2,067. 240832 1.4838 
OOn ety 940. 2838 3, 782.174133 1.2659 
ORE a Aeiok 947.3306 7,959-979508 1.0574 
(OVS OO oe 953-5203 20,999. 68858 .8745 
Ov herinh coi 958.9078 75,931.30445 SS 
Ode emitters 963.8498 498, 120.3106 . 5690 
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REINSTATEMENT OF POLICIES IN FORCE AS 
EXTENDED TERM INSURANCE 


By E. G. FASSEL 


If an application for reinstatement has been received and the 
policy is in force as extended term insurance, it is possible that the 
application can properly be approved even though the papers show 
the insured to have become an impaired risk. The fact that the com- 
pany is obliged to carry the impaired risk during the remaining 
period of extension may compensate for failure to meet the prin- 
ciple generally applied to reinstatements, viz., “to reinstate policies 
which will, on the average, give as good a mortality as that of con- 
tinuing policies issued at the same age and in the same year.’ 

If on calculation it should be found that the present value of 
what the company pays minus what it receives is not increased by 
making the reinstatement, then the request could be granted. This 
would meet the wishes of the insured without penalizing the general 
body of policyholders. 

It is desirable to avoid such calculations for individual cases, 
not only because of the labor, but also on account of the assumption 
they would involve as to the mortality to be experienced under the 
particular risk in hand. Such individual calculations will not be 
necessary and the assumption as to mortality will be avoided if 
rules can be framed from advance calculations for typical cases in 
such a way as to be independent of the extent of impairment. One 
of the objects of the calculations reported herein was to find in how 
far this is possible. 

Not only is the special mortality under the reinstated policy in- 
volved, but the mortality of the general body of policyholders into 
which the insured is to be reinstated must also be considered. After 
reinstatement the policy will be on the normal basis and the insur- 
ance will be on the regular terms. To see the effect most clearly we 
may consider a participating policy and note that upon receiving 
regular dividends the reinstated policyholder will be enjoying insur- 
ance at a mortality charge on a par with the company’s normal risks. 


™R. D. Murphy, “Reinstatement of Policies,” TASA, XVIII, 247. 
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This means that for a given period of unexpired term extension with 
a given special mortality, then the better the mortality of the 
general body of policyholders the less freely can such a reinstatement 
be made. On the other hand, it is probable that the mortality to be 
anticipated under applicants for reinstatement tends toward the 
same improvement or deterioration as the company’s general mor- 
tality, so that fixed practical rules for reinstatement of term exten- 
sion cases may satisfy a wide range of actual general mortality 
experience. The present calculations have been made in a way that 
recognizes the improved mortality rates on which the companies 
have been operating in recent years. 

References to this subject will be found in contributions by Mr. 
Henry Moir, Mr. Arthur Hunter,? and Mr. R. D. Murphy. Mr. 
Moir and Mr. Murphy treat the problem at some length and indi- 
cate methods for numerical solution on the assumption that the 
mortality of the group into which the impaired risk is being rein- 
stated is according to the table on which reserves are based. Mr. 
Hunter suggests an empirical rule “to reinstate policies with more 
than five years of term extension, irrespective of the condition of 
health of the insured,” and on this point Mr. Murphy finds that a 
reinstatement rule that considers only the unexpired period of term 
extension without regard to age, plan, duration, and indebtedness 
“is probably too rough a method to be just between different policy- 
holders.” The chief object of the present calculations has been to 
throw light on this point and if possible to derive rules suitable for 
use in practice. 


ANALYSIS 


For simplicity the analysis is developed for the ordinary life plan 
with full level premium reserves, the modifications for other plans 
and reserve systems being evident. In order that the expressions 
may be general, it is assumed that the policy is participating and 
that dividends are allowed both while in full force and while in force 
as extended insurance. Plain symbols are at the rates of mortality 
and interest used for the reserves, single accents (’)denote the rates 
assumed in determining dividends, i.e., the rates experienced on 
the general body of policyholders, and double accents (’’) denote 
the rates actually experienced on the reinstated policy. 


tTASA, XI, 206. 2D i Tiley: 2 ONS Chey 3 Loc. cit. 
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A policy was issued at age «, and on default in payment of 
premium at duration 7 the full reserve was applied to purchase ex- 
tended insurance at the face amount for (s+#) years of which period 
it years remain. 

If the policy is reinstated: 

The company from now on pays 1 on death at any time, regular 
dividends, and such expenses as are incurred on policies in full force. 
There is in hand the reserve for the unexpired term. The company 
now receives the payment required because of back premiums less 
back dividends and must reckon with back expenses, credit being 
taken for dividends and expenses incurred under the extended in- 
surance. 

If the policy is not reinstated: 

The company from now on pays 1 on death within the term, 
the dividends under extended insurance, and such expenses as are 
incurred under extended insurance. There is in hand the reserve for 
the unexpired term. From now on nothing is received. 

The present value of 1 to be paid on death at any time is Azinis 
and on death within the term, Ay, +/45:7). 

Let II, be the regular gross premium, ,A, and ,H, the regular 
dividend and expense of the rth year, and Azi741:4¢sfi=r=1) and 
Fxt741:14s41—-r—1) the dividend and expense under the extended in- 
surance in the year at the beginning of which (n+s+é—r) years 
remain. 

Taking account of actual rates, denoted by double accent, to 
which the particular policyholder is subject, the present value of 
regular gross premiums to be received minus dividends and expenses 
from year to year if the policy is restored to full force is 


r= is Die 
ND [II,— v (ptAs ele) | Tie . 
Same z+n+s 


Dividends and expenses are discounted to the beginning of the policy 
year because payment of the premium admits the policy to the divi- 
dend, which on failure to survive the year is allowed post mortem. 
In like manner, the present value of dividends and expenses if the 
policy is not reinstated but is continued as extended insurance is 


r=0 


SS a 


’ . ae I SR a eee, 
Z v (Ag pieaces peopel t Be tae eee 7? . 
r=nLs xz+n+s 


terms for r5”-+s-+¢ being equal to zero. 
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The reserve in hand for the unexpired term is Az%45:7. 

The payment required because of back premiums less back 
dividends is usually determined by the policy. The payment auto- 
matically subjects the company to back expenses, being expense 
claims that were held in abeyance because the premiums were not 
paid, such as commissions and premium taxes. Having restored 
the policy, the company’s position as to money in hand is sub- 
stantially the same as if no default had occurred. The intention of 
the payment is either to establish this parity with policies that did 
not default or else to make a reduced charge giving a margin in favor 
of the policyholder as an inducement for him to reinstate. With 
such possible margin we are not now concerned. The assumption to 
be made is that parity is maintained with policies that did not de- 
fault and, if desired, the effect of collecting any other amount on 
account of back payments can be determined with this as a basis. 
Inasmuch as a corresponding policy that did not lapse has n+.Vz 
to its credit in place of Az+45:¢) actually in hand, we have n;:V;— 
Azints:t) aS the payment required because of back premiums less 
back dividends, after allowing for back expenses and amounts in- 
incurred on the extended insurance. 

Assembling the foregoing expressions we find that the increase 
that reinstatement causes in the present value of the company’s net 
obligations is 


r=0 

A toate er aiate Olen Ds [Il. a YU (rp rAgtry1Es) 
r=n+s 

. ” 

te (Aspea:ebsbisrat| + Boprtsatstt—r—t)) | ae 


—(nteVa—Aztnte:il) : (1) 


EXPRESSION (2): COMPANY’S POSITION. IF REINSTATEMENT 
IS APPROVED 


Of expression (1), the portion, 


r=0 


Do +e 
Ae sats— ry [.— O (pprActrr:Ez) | Do Vz , 


r=n+s 


gives the present value of the cost to the company of restoring 
the policy to full force, in view of the actual rates to which the 
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insured is subject. Under the usual three-factor dividend formula, 
A (total dividend)= MA (mortality dividend)+JA (interest divi- 
dend)+ZA (loading dividend), also LA=(II—P)(1+7’)—E, so 
that v’(A+F)=v'(MA+I/A)+(II—P). Hence if 7’” be assumed 
equal to 7’, the cost to the company if the policy is restored to full 
force is 


Ss Dae 
Az inte— »3 [P.— U(r :MA,+ry41A-) | Di. ro ntel es . (2) 
r=n+s 


MA and JA are independent of the actual rates to which the rein- 
stated policyholder is subject inasmuch as he is restored to the com- 
pany’s general group of policies, receiving dividends that refund 
the valuation rates down to the single-accented rates. If’ is written 
for ’’ in expression (2), the value is zero; this agrees with the 
fact that if the mortality rates of the restored policy are the 
same as the general mortality, the reinstatement does not involve 


any cost or strain for the company. As’ is changed to less and less 
favorable values of ’’, the value of expression (2) is positive and 
increasing. 


EXPRESSION (3): COMPANY’S POSITION IF REINSTATEMENT 
IS DECLINED 
The remainder of expression (1), viz., 


T=0 


vt 
Ld vt z+r 
Ag snts:at > Ul (Agee traces pe ed a) 
r=n-+s x2+n+s 
—Aaztnis:t) ’ 


gives the present value of the strain on the company through treat- 
ing the extension as subject to the average (single-accented) rates, 
as evidenced by the dividends allowed, whereas the individual risk 
is subject to double-accented rates. Expenses against paid-up in- 
surance being a charge against the dividend earnings and the divi- 
dend allowed being the balance after such deduction, the sum of the 
bracketed quantities in the second term represents the dividend 
earnings of the year. If’ be substituted for ’’ the expression becomes 


r=0 
! 
/ ot U : bas 
Axtnts:tt ; v (Aga tisin beteraal ets oer ) oe 
r=n+s ibs 
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which is equal to zero because if discount is at the interest and mor- 
tality rates assumed in calculating dividends, then the present 
value of the benefit plus dividends equals the valuation initial re- ° 
serve. Therefore, for single-primed rates the value of the second 
term is 


I sf / a5 
Astnts:t}—Axtnye:t] « 


For successive values of ry during a limited range, the terms of the 
summation are substantially constant and therefore as rates (’) 
are applied different from (’) the second term varies substantially 
in the proportion a%’4n45:2) : Axtn+s:¢+ Hence a close approximation 
to the expression at the beginning of this paragraph is 


Ad nto: t+ (Astipe:t}y— Abpire:T) a tnpe:t > Arinte:t|— Acpnte:t] » 
which may be written 
(Ad 4ite:2] — Abtnte:i)) aa ee a) (Actite 30 = Aunts a) ’ (3) 


where a=ratio of the annuities, so that (t—a) is positive, less than 
1 and usually small. 
CRITERION 


Assuming given actual rates as applying to the particular 
policy, then for a given age at issue and age attained on a certain 
plan the value of expression (2) is fixed; the value of expression (3), 
however, is not fixed but depends on the value of /, i.e., the number 
of years of unexpired extension, generally increasing as ¢ increases. 
The criterion for reinstating impaired risks in force as extended 
insurance is that the value of expression (2) shall not be greater than 
the value of expression (3). In general, (2) is greater than (3) if the 
unexpired period is short and reinstatement in such cases would be 
declined as increasing the strain on the company. As the values of 
(3) increase with the length of the unexpired term and a length of 
term is reached where (3) =(2), then for unexpired terms equal to 
or greater than this figure reinstatement would be granted because 
the strain on the company would not be increased, i.e., the general 
body of policyholders would not be penalized by the reinstatement. 


NUMERICAL CALCULATION 


The foregoing analysis gives a means of reducing the problem 
to numerical calculation and calculations of (2) and (3) have been 
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made for representative cases on six different assumptions as to 
degree of impairment. It has been assumed that interest is earned 


TABLE I 


VALUE OF EXPRESSION (2) Basis: $1,000 


DURATION 
A B c | D | E | F 
Ordinary Life—Age 35 at Issue 
eee tes oe $29.84 | $ 90.99 | $139.65 | $180.18 | $120. 23 | $196.38 
TC. cana tg 32.80 98. 89 150. 38 192.49 108. 34 if) Loy) 
Por. .cueineehs 35.50 105.62 158.97 2OLa7S 96.46 I49. 35 
QO ai.naate og 347.80 109. 69 163. 23 205.24 84.72 126.40 
Oi anvarnig aoe 38.07 109.92 IOI. 55 2OLnt2 penyeat 104.78 
B Owe -necizn ahs as Bia 105.66 W535 Su 188. 85 62.30 84.99 
ELE abort. a8 34.71 96.94 138.92 169. 42 51.68 67.35 
BON co as hooks 30.62 84.19 MUG wee 144.18 41.49 51.62 
A Bros: cis es ntebovees 24.95 67.89 95-39 I14. 34 31.36 37.38 
BO atest eras 18.32 49.46 66.76 79.07 20555 24.12 
B Goce s emage II.93 30.12 AAR ATS Its Brae ork II.95 10.10 
Twenty-Payment Life—Age 35 at Issue 
ie ae eae Ec $20.36 | $63.29 | $ 98.71 | $129.19 | $ or. 76 | $153.46 
TOM Peestesieners 20.95 63.98 98. 39 PG gp 74. 33 120. 88 
Dis ceererate cheer is Os 63.54 96.05 P22 843 59.18 92.36 
2OW ARM rae 2 AO 63.66 94.70 IIQ.09 49.20 73.41 
EN eNO ReIO BTID 22.07 63.78 03. 71 116.69 42.58 60.90 
One avs cks es 21.58 61.31 88.92 10g. 62 36.24 49.50 
Bb waclelee we 20m 56. 28 80.55 98. 38 30.17 39.46 
AON. eeere aieree she 7 fe} 48.90 69.13 83.79 24.406 30.69 
AG erro ieere 14.45 39.55 55.05 66.49 18.93 23.55 
oer tReet 10.64 29.67 38.18 44.34 15.14 20.16 
G5 e iets ecsenass Wo ee Ig. 06 ABT TM siecle 20.56 Bie 
Endowment at 65—Age 35 at Issue 
Ete setebsecustaieee $15.28 | $ 51.22 | $ 84.32 | $114.87 | $ 86.72 | $149.72 
TOS aspeee ores 14.08 47.25 Hife regi 106.13 66.05 TE2205 
EG Parsee aye 11.69 30.33 65.00 88.82 45.09 75.99 
DO rosie trae 7.74 26.24 43.68 60.09 24.75 40.93 
AS TA OTOe 2a, 9.50 16.02 220387 7.43 12.00 
Twenty-Year Endowment—Age 35 at Issue 

(IR Seon ee $ 7.22 | $ 24.98 | $ 42.11 | $ 58.69 | $ 52.35 | $ 94.08 
TOs epee wn 4.50 15.66 26.50 37.08 nes 48.85 
LR re EO I.50 I Gee 9.05 Toe 75 Wey 13.45 


at 5 per cent, that general mortality is 80 per cent A.M.) and 
that reserves are on the full level premium system, Amer. Exp. 3 
per cent. 
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The respective assumptions as to the degree of impairment have 
been to take g, at 100 per cent A.M.(5)q,, referred to as A; at 150 per 
cent A.M.\) g, referred to as B; at 200 per cent A.M. g,, referred to 
as C; at 250 per cent A.M.“ g,, referred toas D; at A.M.(S) g,+.010, 
referred to as E; and at A.M.“)g,+.020, referred to as F. General 


TABLE-I1 
YEARS OF VALUE OF EXPRESSION (3) Basis: $1,000 
ATTAINED UNEX- : 
AGE PIRED 
TERM A B (G, D E F 
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SG nreetsss 5 69.02 | 202.01 | 290.60 | 346.64 88.70 | 107.80 
Shar aes ae 5 OOMAST IEE 2a 5/Mlllees OO Ol serrate rete 79.80 | 91.26 


mortality being assumed at 80 per cent, the assumed impairments 
are correspondingly heavier than appear on their face; thus A is 
at 100+ 80=125 per cent of the general mortality assumed, B at 
188 per cent, C at 250 per cent, and D at 313 per cent. 

Specimen values of expression (2) on the six assumptions as to 
degree of impairment appear in Table I, being the values at quin- 
quennial durations on four plans of insurance issued at age 35. Also 
specimen values of expression (3) are shown at quinquennial inter- 
vals in Table II. 
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TABLE I1J—Continued 


CRITICAL VALUE OF /, IN YEARS 


| | 
DuRA- alalec|pielFy As BR lcG UB ear 
TION | | | Ierraice 
Limit Limit 
Age 55 at Issue | Age 65 at Issue 
i 
Ordinary Life 
bee 
Baa Deletes fe toxege Berea) wage | Leersio ey lore Bea So fe wc cde wer de reel ce c[eceefeees 
Io 7h has 9 8 6 | 10 9 4 6 3 4 F Yall eer bite 
15.--.) 7 Me Geet fi eS tee fe ine SW eh ee ae We HY 
Bon. etc 4 3 2 3 3 3 etc 2 2 2 2 2 74 
DB pelo 2a| SecA Gets oale alee Fae Thera) err Meee eae 
Ou Poteilll eeyens 2 I I I 2 DEI Seecasal| to evcvallyer eters!| exetoel (ax eueval| renetewe ni auenene 
Petty | thie I I I I I I I). A aedillSreuenel fcveteere | /etenetel| icregane| [ravens eae 
Twenty-Payment Life 
5 Gt ret orl lt | Sie gate 4 
Tico GO) 6] 15) SP 44 B) 8. 
ES 3 ) etc 3 2 2 2 3 7} ||| 
BOM, toalic ctee 2 I I I Z 2 || 
iste. I I I I I 1 
Endowment at 65 
| | | | 
Gta 3 66) I oui2 2 2 2 2 2 | 
Twenty-Year Endowment 
5 if 7 7 7 7; 7 6 | 
Fi Ole etc.| 4 3 3 3 3 3 || 
EGMA horse pacdots I I I I v I || 
| 


CRITICAL VALUE OF ¢ 


An example will illustrate the use made of Tables I and II. 

For Ordinary Life in Table I duration 20 with impairment C the 
value of expression (2) is shown to be $163.23. The attained age is 
55 and Table II in Column C shows that $163.23 is not greater than 
the value of expression (3) if there are at least 10 years of unexpired 
term. Hence in this case if the insurance after reinstatement will be 
for the same amount as the insurance in force as term extension, 
then réinstatement can be granted in spite of the impairment, if 
at least 10 years of the term remain. It is to be observed that no 
direct account needs to be taken of the length of time that premiums 
have been in default. Table III gives the critical values of ¢ found 
from a series of tabulations similar to Tables I and II. 
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In Table III the columns headed “Limit” show the number of 
years extension purchased by the full reserve and are exhibited 
as being the maximum unexpired periods that it would be possible 
for an actual case to present. Critical values of ¢ over the “limit” 
are shown in reduced type as being unexpired periods not arising in 
practice. The values in the A column are also shown in reduced 
type because the A mortality would not be treated as impaired. An 
applicant for reinstatement showing too per cent A.M.‘%) mortality, 
being 125 per cent of the company’s general 80 per cent A.M.‘ 
experience, would be reinstated without regard to term extension 
in accordance with the principle quoted in the first paragraph. 


ELIMINATION OF EXTENT OF IMPAIRMENT 


It is desirable that rules for reinstating impaired risks be inde- 
pendent of the extent of impairment, if possible. Probably C will 
represent the average of all the impaired applicants, erring perhaps 
on the side of heavy mortality, which is on the side of liberality as 
reducing the value of ¢. Having regard to the values printed in 
bold type, it is seen that the C values agree closely with the other 
columns in most cases. The use of the C values as representing all 
degrees of impairment seems a satisfactory basis and probably 
deviates from the facts in any individual case by less than the error 
that would be introduced if an attempt were made to estimate the 
risk. The few points at which the C values differ appreciably from 
the other columns apply to the less frequent cases in practice and 
may be ignored. 

Table IV shows the result of drawing off the values in column C 
of Table ITT, the life plans according to age attained and the endow- 
ment plans according to the number of years that remain before the 
policy normally matures as an endowment. It may be noted that if 
the life plans are viewed as endowments maturing at age 96, the 
attained ages 25 to go could be replaced by years to maturity 71 to 6 
without affecting the form of the table. 


ELIMINATION OF AGE AT ISSUE 


The arrangement of Table IV is such that there is only slight 
variation according to the age at issue, and this leads to further con- 
densation. Referring to Ordinary Life, attained age 40 involves 
only issue age 15 and the value is 20; attained age 45 involves issue 
ages 15 and 25, giving an average of 16 for attained age 45; at- 
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tained age 50 involves issue ages 15, 25, and 35 of which the value 
for 25 may be taken as the average, being 12; in like fashion the 
values for attained ages 55, 60, 65, etc., may be taken as 9, 7, 5, 
etc. Similar reasoning may be followed for the other plans and 
Table V shows the result, including additional plans. 


TABLE IV 


CrriicaL VALUE oF t, IN YEARS 
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INDEBTEDNESS 


The case where indebtedness is canceled when granting the 
extended insurance requires special consideration if the insurance is 
extended at an altered amount because of the debt. Tables III-V 
have been constructed on assuming that the amount of the policy 
if in full force is the same as the amount if in force as extended insur- 
ance. If a is the altered amount extended per unit of the regular 
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amount insured by the policy then the values of Table II will need 
to be multiplied by a before being compared with Table I; by having 
been permitted to reduce the amount insured the company the value 
of expression (3) is correspondingly reduced. 

On examining Table II it will be seen that if all the values are 
decreased in the ratio a@:1 then the number of years at which a given 
value is reached is increased in approximately the inverse ratio. 
Therefore a practical rule will be to derive the critical value of ¢ in 
the case of extension at a@ per unit, as the normal critical value of ¢ 
divided by a. 

TABLE V 


CRITICAL VALUE oF 1, IN YEARS 
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The case of paid-up additions differs from that of indebtedness 
because, although the value of expression (3) is raised because the 
extension is at an amount in excess of the face of the policy, it is also 
true that the value of expression (2) is greater than normal because 
the regular policy is increased by paid-up insurance in the amount 
of the additions. The resulting change in the critical value of ¢ will 
be insignificant. 

These considerations lead to a practical rule covering all cases. 
Let R be the amount of insurance (face amount and additions, if 
any) if the policy is in full force, and let T be the amount at which 
the insurance is extended. Then the critical value of ¢ is equal to 
R/T times the normal value. 
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EFFECT OF CHANGE IN ASSUMPTIONS 


Table VI has been reached by taking the case of participating 
insurance with Amer. Exp. 3 per cent full level premium reserves. 
We are interested in the effect of assuming other conditions. 

A change of } per cent in the interest rate or a change to pre- 
liminary term valuation will not materially alter the results, so 
that Table VI may be taken as applicable. In expression (2), 


Beek D!’ 
Hs nt+s” ta ae I aT r+i A; ———e Z 
Ab nts >) Ps V(r M Bet rail bs) 7 aeVe » 


r=n+s 


the “summation” term represents the net premium minus the mor- 
tality and interest dividend. A lighter reserve basis reduces both 
the net premium and the dividend, and deduction of the dividend 
from the premium year by year gives a decreasing series where the 
rate of decrease is not so rapid as with the heavier reserve basis. 
This change in slope of the series of payments with proportionately 
higher values in the later years increases the variation of the “‘sum- 
mation” term with change in the basis—payments being pro- 
portionately later, the value suffers more heavily from discount. On 
any reserve basis expression (2) =o if ’’=’; also the “‘summation”’ 
term has an increased value if the reserve is lighter, because the total 
is zero. We have seen that as ” is made more and more stringent 
than ’, then the “summation”’ term decreases more rapidly in the 
case of light reserves than for heavier reserves. Therefore, for any 
particular ”’ the value of expression (2) is increased by using lighter 
reserves. But such change in the reserve basis also increases the 
value of expression (3), 


(Ad snte:t]— Aatnte:t) —(t—a)(Aspite:tj—Arpnre:t) 5 


where a decrease in Az+i45:4, the only quantity affected by the 
change in assumption, results in an increase of the total. Seeing 
that expressions (2) and (3) both vary in the same direction, a 
moderate change in the reserve basis will not make a material change 
in the value of ¢. 

NON-PARTICIPATING 


The problem has been studied from the point of view of partici- 
pating insurance for two reasons. The first reason is that this meth- 
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od leads to more general expressions; having developed the theory 
by allowing for dividend payments, it is easy to pass to non-partici- 
pating by eliminating the dividends but the inverse process of pass- 
ing from non-participating to participating is not so evident. The 
second reason has been the fact that participating policies are es- 
sentially decreasing payment contracts as against uniform premium 
payments collected under non-participating policies. For the 
normal case equality is maintained, but the difference in the form 
of the payment series is important when we discount future pay- 
ments with impaired life mortality rates. 

For non-participating insurance the “summation” term referred 
to in the second preceding paragraph reduces to a level series, the 
dividend having disappeared, and expression (2) becomes 


” rot 0 
x -+n+s — Pia; +n+s— n+s Vins (4) 


If ’ be written for ’, expression (4) =o. The annual payment is the 
net payment (Pz) to carry the insurance according to the assumed 
general experience. In like manner, the assumed reserve is on the 
basis denoted by ’; this is due to the difference in the theories under- 
lying participating and non-participating insurance; the participat- 
ing theory is to carry the contract on a year-by-year basis, whatever 
reserve the company chooses to carry being credited with earnings 
and charged with claims—the present value of the normal contract 
in any year being equal to the reserve carried; the non-participating 
theory takes the long-range view and stands to gain or lose accord- 
ing as the contract deviates from the record as estimated for it in 
advance—having fixed upon a normal mortality assumption and 
level premiums (P;) the normal policy represents to the company at 
all times the corresponding reserve (n4;V%), any more stringent 
value infringes on the company’s expectation of expense margin, 
profits, etc., and any less stringent value fails to meet claims on 
the basis assumed. Also, for non-participating insurance expression 
(3) becomes 


All sitet Abtnee:d « (5) 
The critical value of ¢ is therefore obtained by solving 
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and, transforming the left-hand side into 
L— Gan tate — Pia. — + aerate POR as = Eee! ( ae P;,— d) 
et Quins + a= (arinte a Ai site) + ax 
we have as the equation to solve for #, 
(Arinte— ax inte) + ar=Axsnte:t]—A rhnte:t) « 


Table VI gives the values of ¢ resulting from this equation in the 
case of Ordinary Life at issue ages 25 and 45 and on assumed impair- 


TABLE VI 


CriticaL VALUE OF t, IN YEARS 
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ment bases A, C, and E, as earlier defined. The values appear in 
the columns headed ‘‘N.P.” The values in the columns headed 
“Par.” are copied from Table III. 
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The “Par.” values run lower than those in the ‘“N.P.” column. 
The “N.P.” values are such as result from the usual form of investi- 
gation that makes the broad assumption that dividends under parti- 
cipating policies make the contract equivalent to one with level net 
premiums. Table VI shows that such an assumption is not valid 
when discussing other than normal risks. It also shows that the 
decreasing payments involved in participating policies warrant 
reinstatement in case of shorter unexpired term extensions than 
where the payments are level. The use of Table V for non-partici- 
pating policies would therefore be on the side of liberality to the 
particular policyholder reinstated. 


OFFICE TABLE 


On examination of Table V it is clear that there is little distinc- 
tion between the various limited payment plans, also among the va- 
rious endowment plans, and this leads to further condensation. Asa 
result, Table VII is offered for practical office use in determining if a 
policy in force as extended term insurance can be reinstated even 
though the risk is impaired. 


The following will illustrate the use of Table VII: 


Policy issued at age 40 on the Ordinary Life plan, continued as 
extended insurance on default at end of ro years, and considered for 
reinstatement 2 years after default, the risk being found to have 
become impaired. 

“Age Attained” is 40+10+2=52; from Table VII the normal 
“Minimum Unexpired Term” is 11 years. 

If the insurance when restored to full force is, say, $1,000, and 
the insurance in force as term extension is also $1,000, then R/T = 
1,000/1,000 and 11x R/T =11. The extension having been granted 
for, say, 12 years, 27 days, the actual unexpired term is 10 years, 
27 days; as this is less than the rz years’ minimum, reinstatement is 
declined. 

If the insurance when restored to full force is, say, $1,050, being 
$1,000 face+$s50 paid-up additions, and the insurance in force as 
term extension is also $1,050, then R/T=1,050/1,050 and the 
“Minimum Unexpired Term” is 11X1,050/1,050=11. The exten- 
sion having been granted for, say, 13 years, 240 days, the actual 
unexpired term is 11 years, 240 days; as this is equal to or greater 
than the rz years’ minimum, reinstatement is approved. 


7O 


Reinstatement of Policies 


TABLE VII 


Minimum UNEXPIRED TreRM* 


Normal Number of Years Required for Reinstatement of 
Policy on Impaired Risk If in Force as 
Extended Term Insurance 


Limited 
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* If R (face amount and additions, if any) differs from T (amount 
at which the insurance is extended), multiply the normal value by R/T. 
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TABLE VIIl—Continued 
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If the insurance when restored to full force is, say, $1,050, being 
$1,000 face 4-$50 paid-up additions, and the insurance in force as 
term extension is, say, $925, as the result of deducting $125 through 
canceling a loan, then R/T =1,050/925 and the “Minimum Un- 
expired Term” is 11X1,050/925=12. The extension having been 
granted for, say, 5 years, 120 days, the actual unexpired term is 3 
years, 120 days; as this is less than the 12 years’ minimum, reinstate- 
ment is declined. 

If, instead of being on the Ordinary Life plan, the policy were a 
Twenty-Year Endowment, we would consider the ‘Years to Ma- 
turity” instead of the “Age Attained.” ‘Years to Maturity” is 
20-—10—2=8; from Table VII the normal ‘““Minimum Unexpired 
Term” is 2 vears. The ratio, R/T, is derived and applied in the same 
way as in the foregoing illustrations and the comparison of minimum 
and actual is also made in the same manner. In all cases where there 
is a pure endowment the actual unexpired term cannot be less than 
the required minimum, so that in such cases it is unnecessary to 
consult the table; this is evident on observing that in Table VII the 
“Minimum” runs at a figure smaller than the ‘‘Years to Maturity.” 

The results shown in Table VII are probably in their simplest 
form from the standpoint of a guide for ready reference in con- 
nection with reinstatements. There is, however, a striking similarity 
of the columns. The first twenty values of each as printed are prac- 
tically alike. Also the limited payment values are consistently two- 
thirds of those for ordinary life. 


PRACTICAL APPLICATION 
Although Table VII is in a form suitable for office use, it is not 
clear that it can be uniformly employed without injustice in certain 
cases. 
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This paper is a study of the problem of reinstatement of im- 
paired lives under term extension, a problem which exists in con- 
sequence of the peculiar privilege granted by the practice of term 
extension. In applying the results of the analysis it should not be 
forgotten that there are elements in the problem which cannot be 
valued but to which weight should be given in practice. Would it, 
for example, be a good general rule under the conditions assumed 
to reject every impaired applicant for reinstatement on the ordinary 
life plan at attained age 55 where the remaining extension was less 
than 9 years? Or should the circumstances and motives, the dura- 
tion before default, and the promptness of application for reinstate- 
ment also be considered? 

The answers to these questions give scope for personal opinion 
and are not ventured at this time. It is hoped that there will be 
a discussion of Table VII from the practical standpoint in which 
its advantages and limitations will be brought to light and resulting 
in a sound basis for the reinstatement of policies in force as extended 
term insurance. 

The results in this paper do not apply to policies containing a 
provision for disability benefits. 


MR. MOIR’S FORMULA 

Mr. Moir’s formula,? (44 )j7+2P’—e=ntm(uV)z, becomes, in 
the notation of this paper, Ax42+4s:4+ (Premiums to be received on 
reinstatement with interest— Expense of reinstatement to be de- 
ducted) —Awin4stP: ar4nts=0. The bracketed portion is the net 
amount obtained by the company on reinstatement which, as earlier 
explained, is to be taken as ,4;Vz—Az+4n-+s:4, the single prime ap- 
pearing because Mr. Moir’s formula assumes that valuation and 
normal mortality and interest are identical. Inserting this value, the 
formula becomes 


yr = / 
Ax inte it tne VA rene cul A ee ae + Prax inte Oo, 
which is the same as equating expressions (4) and (5). 


MR. MURPHY’S FORMULA 


Mr. Murphy’s formula,” A%4n=P:az+n, becomes, in the nota- 
tion of this paper, Ayin—Arin:tj—Praxin=0; let the expression 
t TASA, XI, 200. 2 Ibid., XVIII, 254. 
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equated to zero be denoted by M. Expression (4) minus expression 
(5) may be written 


” yt = ae di , 3 
Ax4nte—Azinte:t]— Lente ateVat Aarts: =N ) say, 


and the critical value of ¢ is that value (¢,) which makes N=o. 
Mr. Murphy’s critical value of ¢ is that value (¢,,) which makes 
M=o. 

When giving the formula, Mr. Murphy stated it to assume 
“that reinstatement is applied for soon after lapse.’’ If therefore the 
expression, M=Az,,—Ax4n:17}-Piaxin, is written for any actual 
case the value of ¢ is fixed because by hypothesis the case is con- 
sidered as of the inception of the extension period; at this point of 
time the value of é is the period of extension actually granted and 
nVx—Az+n:1)/= 0 as being the formula by which the extension period 
was determined. Hence no values of M that are legitimate by 
hypothesis are altered by the subtraction of ,Vi—Az+azi) (=o); 
hence M=M—,Vi4Ar+nd 

On the other hand W is a general expression in which ¢ may 
have any value = extension period. Mr. Murphy’s expression (M) 
is therefore seen to be the particular form assumed by the general 
expression (VV) when S=o and ¢=extension period. 

A policy having lapsed at duration m the equation N=o will 
test the status at any time (s) after lapse to find when the existing 
value of ¢ (¢,,), the remaining portion of the original extension 
period, is such that V=o. This is the turning-point; hitherto re- 
instatement could have been granted but from this time on it is 
to be declined. 

At the time of lapse V= M, being usually a negative or positive 
quantity, indicating approval of reinstatement if negative and 
declination if positive. As expressing the conditions of any policy 
on lapse, in accordance with hypothesis, zero is only a particular 
value that may be assumed by M the same as any other value and 
t is not a variable but is a constant, being the extension period 
actually in effect in the case considered. 

If we are concerned with the sign of M and not its absolute 
value we may introduce an artifice that violates the hypothesis 
but is valid for the particular purpose. If M is negative then we 
know from an examination of M=Ayin—Axitn:7—Prax 4, that the 
value of M would be greater if ¢ were smaller and that at some 
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reduced value (tm) we will have M=o. The sign of M will therefore 
be known if we determine ¢,, by solving M=o; if the actual ¢>tn, 
sign of ¢ is —ve; and vice versa. 

If other uses are proposed for the general relation M=o 
caution must be exercised to avoid erroneous conclusions because 
of the violation of the hypothesis. The results must be traced to 
the hypothesis to assure their validity. 

Mr. Murphy’s formula has been discussed at some length with 
the object of reconciling the statements made as to the effect of 
indebtedness. The present paper indicates a higher critical value 
of ¢ if the amount of extended insurance is reduced by a loan. Mr. 
Murphy’s paper draws the opposite conclusion based on the state- 
ment ‘‘the older the age at issue the less is the term of extended 
insurance necessary for reinstatement at a given attained age,!’ 
which is inferred from the table on page 255 of his paper. The 
primary purpose of the values tabulated by him is in comparison with 
the guaranteed extension periods actually effective. Assuming full 
level net premium American Experience 3% reserves applied to 
purchase extended insurance on the same basis, it will be found that 
the actual extension on lapse is less than the tabulated period in 
every case shown. The table therefore gives the legitimate result 
that in each case the value of M is positive and reinstatement is to 
be declined. The opinion is ventured, however, that the conclusions 
to be drawn from the table as to the variation of the necessary term 
according to age are not clear and must be reached with caution. 
In this connection it is of interest to note that Table IV shows the 
opposite trend. This may be viewed as a verification of the present 
conclusions as to the effect of indebtedness which were reached by 
another line of reasoning. 


IMPAIRED LIFE TABLES 


Commutation columns especially calculated in connection with 
this paper are included at the end hereof. These are 5 per cent 
tables corresponding with the ultimate 33 per cent Impaired Life 
Tables that were published in Volume XI of The Record. The 
special values of g were obtained directly from the official A.M.() 
values and the functions were calculated by the formulas 
D,;= 100,000 05; D,=0pz-1 Dz-1; N,= aii M,=vN,—Niyr. 


x=xX 


1 Loc. cit., p. 256. 
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TABLE VIII 
CoMMUTATION TABLE 
American Men (Modified), 5 Per Cent 
gx= 80 Per Cent A.M.(5)gx 
Ny My, \Age x Dy Ny M,, 
895 ,064.2 | 5,479.59 | 60 | 4,005.6 | 43,212.1 | 1,947.88 
846,962.5 | 5,352.75 || 61 | 3,733.4 | 39,206.5 | 1,866.42 
801, 278.2 | §,229.89 | 62 | 3,473.0 | 35,473-1 | 1,783.80 
757;892.2 | 5,109.89 || 63 | 3,224.1 | 32,000.12 | 1,700. 29 
716,692.2 | 4,993.40 || 64 | 2,986.1 | 28,776.0 | 1,615.81 
677,570.6 | 4,879.83 | 65 | 2,758.9 | 25,789.9 | 1,530. 8x 
640,425.5 | 4,768.85 || 66 | 2,542.1 | 23,031.0 | 1,445.39 
605,160. 2 | 4,660.85 || 67 | 2,335.5 | 20,488.9 | 1,359.84 
571, 682.2 | 4,555.74 | 68 | 2,138.8 | 18,153.4 | 1,274.35 
539,903-5 | 4,454.51 | 69 | 1,952.0 | 16,014.6 | 1,189.40 
509,739-3 | 4,356.80 | 70 | 1,774.8 | 14,062.6 | 1,105.15 
481,109.2 | 4,262.74 || 71 | 1,607.2 | 12,287.8 | 1,022.07 
453,930.5 | 4,172.08 | 72 | 1,449.0 | 10,680.6 940. 40 
428,147.8 | 4,086.41 || 73 | 1,300.1 | 0,231.6 860. 50 
403 ,673.4 | 4,004.16 | 74 | 1,160.5 | 7,931.5 782. 81 
380,446.7 | 3,925.79 || 75.| 1,030.2 | 6,771.0] 707.77 
358,404.4 | 3,850.92 | 76| 909.0} 5,740.8| 635.63 
337,486.6 | 3,779.51 || 77 796.8 | 4,831.8 566.71 
Bi FOZORsn lon LEacOu 7o 693-5 | 4,035.0 501.36 
298,799-5 | 3,645.35 | 79 599-0 | 3,341.5 439.88 
280,925.6 | 3,581.59 | 80 Sigeen || Saves 382.50 
263,906.6 | 3,519.86 | 81 435.6 | 2,229.4 320.44 
247,876.9 | 3,459.34 || 82 ANOS} || MGS 280. 88 
232,613.9 | 3,399.85 || 83 304.8 | 1,427.5 236.82 
QLSeUS7ReuessGak: 2a mod: 250050 Mee D2 287 197.34 
\ | 
204,408.5 | 3,283.06 | 85 203.9 871.9 162.38 
TOU, ZOD. 7 Sp225n LD a oO 163.6 668.0 I31I.79 
D7OQ4O52-7.1\)| 3,L07- Let oy 129.4 504.4 105.38 
167,359.2 | 3,108.91 |} 88 100.8 375.0 82.94 
156, 280.8 | 3,050.36 || 89 bibs 274.2 64. 24 
145,788.5 | 2,991.09 || go 58.2 196.9 48.82 
13505502 0\92,03f-0L || OL 43.0 T3827 30.40 
126,454.8 | 2,869.94 || 92 Bret 95-7 26.54 
TO 7503821 2,007.75) 03 22.0 64.6 18.92 
109 ,157.2 | 2,744.44 | 94 15.2 42.6 13.17 
Tor, 214.8 | 2,679.65 || 95 10.3 git 9.00 
93,715.4.| 2,613.46 | 96 6.8 17.1 5-99 
86, 639.3 | 2,545.82 || 97 4.3 TONS 3.81 
79,967.8 | 2,476.61 | 98 2.6 6.0 2.31 
73,683.2 | 2,405.88 | 99 1.6 3-4 1.44 
: 67,768.6 | 2,333.42 ||100 -9 1.8 81 
: 62,208.1 | 2,259.41 |IOr a5 .9 . 46 
: 56,986.4 | 2,183.76 |\102 23 4 . 28 
; 52,089.0 | 2,106.57 |103 a Bt! .I0 
A 47,502.0 | 2,027.90 | 
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TABLE VIII—Continued 
qx=150 Per Cent A.M.(5)g¢x 

Agex| Dr Ny, M,, Age x Dr Ny, M,, 
I5 49, 10L.7 | O40, 92h. 2 |. o, OLOn2 5 | 60 | 3,100.5 | 26,515. | 1,837.88 
16 | 45,573-4 | 793,819.5 | 7,772.47 | 61 | 2,834.7 | 23,414.6 | 1,719.72 
17 | 43,173-4 | 748, 246.1 | 7,542.63 || 62 | 2,582.2 | 20,579.9 | 1,602. 20 
18 | 40,893.6 | 705,072.7 | 7,318.71 || 63 | 2,342.7 | 17,997.7 | 1,485.67 
19 38,729.6.| 664,179.1I | 7,102.02 || 64 | 2,116.1 | 15,655.0 | 1,370.62 
20 | 36,674.5 | 625,449.5 | 6,891.19 | 65 | 1,902.3 | 13,538.9 | 1,257.59 
at | 34,722.7 | 588,775.00 | 6,685.79 || 66 |-z,70r.2 | 11,636.6 | 1,147.08 
22 | 32,869.8 | 554,052.3 | 6,486.36 | 67 | 1,512.8) 9,935.4 | 1,039.69 
23) Si cotati 520, 1628s nO, 20 2noN| SOOM el SG 7120 1422.6 935.92 
24 | 29,443.9 | 490,071.4 | 6,107.17 | 69 | 1,173.7 | 7,085.6 836. 29 
25 | 27,863.1 | 460,627.5 | 5,928.46 || 70 | 1,022.8] 5,911.9 741.28 
26 |. 26,364.7 | 432,764.4 | 5,756.87 || 71 884.3 | 4,889.1 651.49 
27 | 24,945-4 | 406,399.7 | 5,593.03 | 72 757-9 | 4,004.8 567.20 
28 || 23, 00D. 1 | 381,454-3) | 5,430, 00 I 73 643.5 | 3,246.9 488. 89 
29 | 22,328.6 | 357,853.2 | 5,287.97 || 74 540.8 | 2,603.4 | 416.83 
B0) || 21,124.0)||| 335,524,0 | 5240.04 |75 449.4 | 2,062.6 paistine ites 
3ual 19,9083.5 | 314,400.6 | 5,012.04.|| 76 BOOuO MUO Ton2 292.18 
32 | 18,904.0 | 294,417.1 | 4,884.14 | 77 299.0 | 1,244.2 239-75 
33 | 17,882.0 | 275,513.1 | 4,762.33 | 78 | 238.8 945.2 193.79 
34 | 16,913.2 | 257,632.1 | 4,645.05 || 70 187.8 7060.4 154.16 
35 | 15,904.7 | 240,717-9 | 4,531.94 | 80] 145.1 518.6 | 120.40 
2G Py Oe) || BOL yee Os || inner. fe), |I) ten I1o.1 373-5 92.31 
37 | 14,296.9 | 209,599.4 | 4,315.98 || 82 81.8 263.4 69. 26 
38. | 13,51I.5 | 195,302.5 | 4,251.38 || 83 59-5 181.6 | 50.85 
39 | 12,765.4 | 181,791.0 | 4,108.69 | 84 42.2 122.1 36.39 

| 
40 | 12,056.1 | 169,025.6 | 4,007.26 || 85 29.1 79-9 25-30 
AI | 11,381.4 | 156,969.5 | 3,906.66 | 86 19.5 50.8 17.08 
42 | 10,739.3 | 145,588.1 | 3,806.53 || 87 12.7 218 Diet 
43 | 10,127.6 | 134,848.8 | 3,706. 23 || 88 8.0 BrowO Wein 
44 | 9,544.9 | 124,721.2 | 3,605.79 || 89 4.8 10.6 4.30 
45 | 8,989.2 | 115,176.3 | 3,504.61 || go 2.8 5.8 2.52 
46 8,459.2 | 106,187.1 | 3,402.67 || or TS 3.0 1 20) 
47 | 7,953-4| 97,727-9 | 3,299.69 | 92 8 1.5 73 
48 | 7,470.4 | 89,774.5 | 3,195.42 | 93 -4 7 -37 
49 7,009.1 | 82,304.1 | 3,089. 86 | 94 +2 +3 -19 
50 6,508.2 | 75,205-0 | 2,082.72) | os Aa Afi ae) 
51 6,146.8 | 68,726.8 | 2,874.10 || 96 .O 
52 | 5,744.0] 62,580.0 | 2,764.00 
53 | 5,358.7 | 56,836.0 | 2,652. 22 
54 | 4,990.4 | 51,477.3 | 2,539.10 
55 | 4,038.1 | 46,486.9 | 2,424.44 
56 4,301.5 | 41,848.8 | 2,308.70 
57 | 3,979.8) 37,547.3 | 2,191.83 
58 | 3,672.7 | 33,567.5 | 2,074. 25 
59 | 3,379-7 | 29,894.8 | 1,956.14 
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TABLE VIII—Continued 
gx=200 Per Cent A.M.(s) gx 


Age x D, N,, M,, Age x Dd, Ny, M, 
— _ 
15 | 48,101.7 | 810,685.9 | 9,497.61 | 60 | 2,578.5 | 19,445.9 | 1,652.50 
16 | 45,404.2 | 762,584.2 | 9,180.66 || 61 | 2,324.7 | 16,867.4 | 1,521.49 
17 | 43,021.9 | 717,090.0 | 8,874.76 | 62 | 2,085.5 | 14,542.7 | 1,392.99 
18 | 40,675.8 | 674,068.12 | 8,577.32 || 63 | 1,860.7 | 12,457.2 | 1,267.50 
19 | 38,451.4 | 633,392.3 | 8,289.86 | 64 | 1,650.3 | 10,596.5 | 1,145.70 
20 | 36,341.3 | 594,940.9 | 8,010.78 | 65 | 1,454.2 | 8,946.2 | 1,028.19 
21 | 34,339-4 | 558,599.6 | 7,739.42 || 66 | 1,272.3 | 7,492.0 915.54 
22S 2044 es e524, 200-2) 0 7470055 uO7 n\n Ly LO4NO) RO, 28G27 808. 42 
23 | 30,641.9 | 491,818.9 | 7,221.95 || 68 Q5OROR MES ah U5 cnn TOTRR2 
24 | 28,938.8 | 461,177.0 | 6,977.99 || 60 8i1.r || 4,164.2 612.80 
25 | 27,326.5 | 432,238.2 | 6,743.73 || 70| 685.0] 3,353.1 525.33 
26 | 25,800.9 | 404,911.7 | 6,519.39 || 71 SAD || A looyss a 445.15 
27 | 24,358.5 | 379,110.8 | 6,305.60 | 72] 472.3] 2,095.9] 372.50 
28 | 22,904.9 | 354,752-3 | 6,101.93 | 73 | 384.7 | 1,623.6| 307.39 
29 | 21,706.7 | 331,757-4 | 5,908.73 | 74 | 308.9] 1,238.9 249.90 
30 | 20,489.9 | 310,050.7 | 5,725.58 | 75 244.2 930.0 | 199.91 
3I | 19,340.1 | 289,560.8 | 5,551.40 || 76 189.8 685.8 157.14 
2 |) WB pion || Ako Pio. 7 || GrextO.rts ||| 97 144.8 496.0 U2 Teo 
BaeL7 5225210) 251 (Q0040 ||) 5,220) 00) |) 78 108. 2 351.2 QI. 48 
34 | 16,257. | 234,738.5 | 5,079.08 | 79 79-1 243.0 67.53 
35 | 15,338.0 | 218,481.4 | 4,934.12 || 80 56.4 163.9 48.60 
36 | 14,468.0 | 203,143.4 | 4,794.50 | 81 39-1 107.5 33.98 
37 | 13,642.9 | 188,675.4 | 4,658.36 || 82 26.3 68. 4 23.04 
EHS) || AIS. 2} UG LOR. S| Cs. 3 | ee fet 42.1 ils ake) 
BOM PTe nukes. elO2, 172 23nd BOs OLeInoA 10.7 25.0 9.51 
| 
40 | I1,412.2 | 150,054.8 | 4,266.73 || 85 Ons, TAS 5.82 
AI | 10,74r.8 | 138,642.6 | 4,139.77 || 86 258) 7.8 3.43 
42 | 10,104.3 | 127,900.8 | 4,013.79 || 87 2a 4.0 EAOE 
43 | 9,407-3 | 117,796.5 | 3,887.94 || 88 foi TO) I. OL 
44 | 8,919.5 | 108,209.2 | 3,762.39 | 89 2s 8 .46 
45 | 8,368.7 | 99,379.7 | 3,636.33 || 90 .2 .3 .19 
46 FESABHON|) LOL, OLDAO. 35500474 OL ait 2a Bp te) 
47 | 7,342.8 | 83,167.4 | 3,382.45 | 92 .0 
48 | 6,864.7 | 75,824.6 | 3,254.00 | 
49 | 6,408.5 | 68,959.9 | 3,124.70 | 
50 | 5,972.7 | 62,551.4 | 2,994.06 | 
$I 5,550.5 | 56,578.7 | 2,862.28 
52 | 5,159.2 | §1,022.2 | 2,729.57 | 
53 | 4:779-7| 45,863.0 | 2,595.75 || 
54. | 4,417.5 | 41,083.3 2,401.15 
55 | 4,071.8] 36,665.8 | 2,325.82 | 
56 | 3,742.4 | 32,594. | 2,190.30 
57 3,428.6 | 28,851.6 | 2,054.71 || 
58 | 3,130.2 | 25,423.0 | 1,919.58 | 
59 | 2,846.9 | 22,292.8 | 1,785.34 
| 
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TABLE VIlI—Continued 
gx= 250 Per Cent A.M.(5) gx 
Age x | D, Ns M, Age « Dy, Ny M, 
I5 | 48,101.7 | 783,005.4 |10,815.73 || 60 | 2,142.2 | 14,524.1 | 1,450.58 
16 | 45,414.9 | 734,903.7 10,419.48 | 61 | 1,904.1 | 12,381.9 | 1,314.49 
17 | 42,870.6 | 689,488.8 |10,037.80 || 62 | 1,681.8 | 10,477.8 | 1,182.86 
18 | 40,458.6 | 646,618. 2 | 9,667.26 | 63 | 1,475.3 | 8,796.0 | 1,056.44 
19 | 38,174.6 | 606,159.6 | 9,309.86 | 64 | 1,284.3 | 7,320.7 935.70 
| 
20 | 36,010.5 | 567,985.0 | 8,963.59 || 65 | 1,108.8 | 6,036.4 821.35 
21 | 33,959.60 | 531,974.5 | 8,627.48 | 66 948.7 | 4,927.6 714.05 
22 | 32,017.5 | 498,014.9 | 8,302.50 || 67 SORT MMS O7o40 614. 23 
23 | 30,178.8 | 465,007.4 | 7,988.45 | 68 | 673.5 | 3,175.2 522.30 
24 | 28,441.4 | 435,818.6 | 7,688.13 || 69 57 Onl eel, 5 Oly) 438.67 
25 | 26,709.3 | 407,377-2 | 7,400.38 | 70] 456.0) 1,943.9 303.43 
26 | 25,248.1 | 380,577.9 | 7,125.34 || 71 367.5 | 1,487.9 296.65 
27 | 23,784.3 | 355,320.8 | 6,863+83 || 72 ZOLsOula 12004. 238. 25 
285) 22540375) 8815545-5) || O,015.220 73 Dot. 828.8 188.03 
29 | 21, 101.1 | 309,142.4 | 6,380.03 || 74 174.2 601.3 145.57 
20m 10557307) 200,041 53) On 15724 5 alle7 5 I30.7 427.1 II0. 36 
31 | 18,716.3 | 268,167.6 | 5,946.41 || 76 95.9 296.4 81.79 
32 | 17,625.4 | 249,451.3 | 5,740.77 || 77 68.6 200. 5 59-05 
33 | 16,596.8 | 231,825.9 | 5,557.47 || 78 47.8 131.9 41.52 
BAM IEES 025221 \n2l5 220n00 5.370500 me.O ZO} 84.1 28.30 
35 | 14,706.9 | 199,604.0 | 5,201.95 || 80 Prbo it 51.8 18,63 
36 | 13,839.2 | 184,897.12 | 5,034.58 || 812 Tee 30.7 Ir. 84 
37 | 13,017.4 | 171,057.9 | 4,871.79 || 82 8.0 17.4 7-17 
38 | 12,238.8 | 158,040.5 | 4,713.06 | 83 4.6 9.4 4.15 
39 | I1,501.0 | 145,801.7 | 4,558.06 || 84 Dk 4.8 OSG] 
40 | 10,801. | 134,300.7 | 4,405.83 || 85 a Bing I.19 
4I | 10,136.6 | 123,499.6 | 4,255.67 || 86 .6 TsO) 255 
42 9,505.2 | 113,363.0 | 4,106.96 || 87 ae! .4 .28 
43 8,904.6 | 103,857.8 | 3,958.99 || 88 ait ls BLO 
44 | 8,333-4| 94,953.2 | 3,811.82 || 89 0 
45 | 7,789.3 | 86,619.8 | 3,664.55 
46 | 7,271.1-| 78,830.5 | 3,517.27 
47 | ©,777-4 | 71,559-4 | 3,369.81 
48 6; SO00501 04,782.01 34227004 
49 | 5,857-7 | 58,475-5 | 3,073.15 
50 | 5,429.5 | §2,617.8 | 2,923.89 
5I | 5,021.3 | 47,188.3 | 2,774.24 
52) | 403253)" 425107.0)| 2.024025 
53 | 4,261.5 | 37,534.7 | 2,474.13 
54 | 3,908.6 | 33,273.2 | 2,324.16 
55 | 3,572.8 | 29,364.6 | 2,174.49 
56 3,254.1 25,791.8 | 2,025.92 
57 | 2,951.8 | 22,537.7 | 1,878.58 
58 | 2,665.8} 19,585.9 | 1,733.14 
59 2,396.0 | 16,920.1 | 1,590. 28 
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TABLE VIlI—Continued 
gx=A.M.(5) gx+. 010 
Age x DD, Ny M,, [Age = Dy, Ny M,, 
15 | 48,101.7 | 759,580.7 |11,931.19 || 60 | 2,360.2 | 20, O5l. tal) Lei 4aagr 
16 | 45,194.§ | 711,479.0 |1I,314.55 || 6r | 2,165.4 | 19,590.9 | 1,232.50 
17 | 42,460.0 | 666,284.5 |10,732.17 || 62 | 1,981.8 | 17,425.5 | 1,152.01 
18 | 39,886.9 | 623,824.5 |10,180.97 | 63 | 1,808.9 | 15,443.7 | 1,073.49 
19 | 37,466.7 | 583,937.6 | 9,660.15 | 64 | 1,646.3 | 13,634.8| 997.02 
20 | 35,189.8 | 546,470.9 | 9,167.37 | 65 | 1,493.6 | 11,988.5 922.72 
2I | 33,047.6 | 511,281.1 | 8,700.88 || 66 | 1,350.4 | 10,404.09 850. 64 
22 | 31,032.7 | 478,233.5 | 8,259.68 || 67 | 1,216.4 | 9,144.5 780.95 
23020, 037.0") 447 2001.80 7,842. 3211 689 1 00r: 2) 7,028. x 713.607 
24 | 27,356.60 | 418,063.2 | 7,448.83 | 69, 974.6| 6,836.9 | 649.03 
25 | 25,682.6 | 390,706.6 | 7,077.52 | 70| 866.31 5,862.3 587.14 
ZOMIE2A OO, Omlk305 ,O24z0n1) 011727. FO Mera 766.1 | 4,996.0 528.20 
27 | 22,632.0 | 340,914.4 | 6,397.98 || 72 673.7 | 4,229.9 472.28 
BS GeOU, 2A4 sal 31S,252%4))|| 0,087.70) il) 473 588.8 | 3,556.2 419.46 
29 | 9,940.9 | 297,038.3 | 5,796.22 | 74 511.2} 2,967.4 369.90 
30 | 18,717.3 | 277,097-4 | 5,522.19 | 75 | 440.6 | 2,456.2 | 323.64 
Baer 7, 505-20) 255,300n0 | 551204).30 0) 70 370" 8) | 22),015..0 280. 82 
320) 10,480. 4u|| 240,820.0 | 5022.57 ||| 77 319.6 | 1,638.8 241.56 
Boal 5470530) 224,1322.5 0470425 | 78 2OSKON| et, 310.2 205.78 
34 | 14,524.3 | 208,846.2 | 4,579.24 || 79 223.5 | 1,050.6 173-47 
35 | 13,629.6 | 194,321.9 | 4,376.18 || 80 184.0 | Bifott 144.61 
36 | 12,788.7 | 180,692.3 | 4,184.30 | 8x | 140.7 | 643.1 I19.08 
BT MIELE .OO72 7411107,,003501)|| 41,003,204, 821) 9120.3 403.4 96.80 
38 | 12,253.6 | 155,905.9 | 3,829.51 | 83 | 95.3 | 373-1 77-53 
39 | 10,553.5 | 144,652.3 | 3,665.29 | 84 74-4} 277.8 61.17 
40 | 9,894.6 | 134,098.8 | 3,508.94 | 85 57.2 | 203.4 47.51 
AI 9,274.2 | 124,204.2 | 3,359.71 || 86 43-2 | 140.2 36. 24 
42 8,689.8 | 114,930.0 | 3,216.94 | 87 32.0 | 103.0 27.10 
43 8,139.I | 106,249.2 | 3,080.04 || 88 AGRE | TiO) 19.82 
44 7,620.2 | 98,10r.1 | 2,948.72 || 89 16.5 47.8 TAn22 
| | 
45 7,130.9 | 90,480.9 | 2,822.29 | go | Te: Btes 9.91 
46 | 6,669.5 | 83,350.09 | 2,700.45 | 91 7-7 | 19.9 6.75 
47 6,234.3 | 76,680.5 | 2,582.85 || 92 ex 12.2 4.52 
48 5,823.5 | 70,446.2 | 2,468.92 | 93 a2) | Ff! 2.86 
49 | 5,435-9 | 64,622.7 | 2,358.63 | 94 | 2.0 | 3-9 1.81 
50 | 5,069.9 | 59,186.8 | 2,251.48 | 95 Te I.9 is aie 
SI | 4,724.3 | 54,116.9 | 2,147.30 || 96 7 7 67 
52 | 4,397-9 | 49,392.6 | 2,045.87 | 97 .0 
53 | 4,089.5 | 44,904.7 | 1,946.90 
54 | 3,798.2] 40,905.2 | 1,850. 33 | 
| 
55 an oeL onl) iypeakey/(e) || 36 YA{oh (ero) | 
56 3, 263.1 33,584.0 | 1,663.86 
57 | 3,017-5 | 30,320.9 | 1,573.65 | 
58 | 2,785.6 | 27,303.4| 1,485.44 | | | 
59 | 2,566.7 | 24,517-8 | 1,399.19 | 
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gx =A.M.(5) gx-+.020 

Age x D,. Ne M, |Age x Dy, Ny, uM, 
15 | 48,101.7 | 666,647.1 |16,356.60 | 60 | 1,489.1 | 12,929.8 873.40 
16 | 44,736.4 | 618,545.4 |15,281.86 || 61 | 1,352.0 | I1,440.7 807.20 
17 | 41,603.6 | 573,809.0 |14, 279. 36 || 62 | 1,224.5 | 10,088.7 744.09 
18 | 38,686.2 | 532,205.4 |13,343.08 || 63 | 1,106.0) 8,864.2 683.90 
19 | 35,979-4 | 493,519.2 [12,469.48 | 64 | 996.1 | 7,758.2 626.66 
20 | 33,441.9 | 457,548.8 |11, 653.86 | 65 894.2 | 6,762.1 572.20 
2I | 31,087.6 | 424,106.9 |10,892.03 | 66 800.0 | 5,867.9 520.58 
22 | 28,896.1 | 393,019.3 |10,180. 89 || 67 Teer Lo) || 1, (6Ly/.(0) 471.67 
23 | 26,856.3 | 364,123.2 | 9,517.10 | 68 | 632.9] 4,354.9 | 425.52 
24 | 24,959.0 | 337,266.9 | 8,898.67 | 69 | 559.3 | 3,722.0 | 382.06 
AE Neos) TOAsONSl2),2O7ONlES 5422510) | 70 491.8 | 3,162.7 341.20 
26 | 21,552.5 | 289,113.9 | 7,785.17 || 71 430.2 | 2,670.9 303.01 
27 | 20,026.4 | 267,561.4 | 7,285.38 || 72 UWA 2,240.7 267.50 
28 | 18,607.6 | 247,535.0 | 6,820. 22 || 73 323.5 | 1,866.5 234.62 
29 | 17,288.9 | 228,927.4 | 6,387.59 || 74| 277-8] 1,543.0 204. 32 
30 | 16,063.4 | 211,638.5 | 5,985.38 | 75 230.0) els 205 2 TOas5 
BQ PTAs 024230) 2055.57.55 tel So OEL. 20 1070 200. 3 1,028.4 THis 
22) )/)13,005-71 |) £60, 0502851 5203228 || 77 168.0 828.1 128.57 
33 | 12,881.8 | 166,785.21 | 4,939.65 || 78 139.6 660.1 108.17 
34 | 11,966.7 | 153,903.3 | 4,637.97 || 79 114.8 520.5 go. OL 
35 | I1,115.6 | 141,936.6 | 4,356.71 || 80 93-4 405.7 74.08 
36 | 10,324.0 | 130,821.0 | 4,004.43 | 81 er Bie, 2) 60. 23 
37 | 9,587.2 | 120,497.09 | 3,849.25 || 82 59.6 237.2 48.30 
38 8,901.3 | 110,909.8 | 3,619.88 || 83 40.7 177.6 38. 24 
30 8,262.8 | 102,008.5 | 3,405.25 || 84 36.0 I30.9 290.77 
40 | 7,668.2 | 93,745.7 | 3,204.12 || 85 27.3 94.9 22.78 
4I 7, ELAS Sul OOKOTIES G5 OE 37a oo 20.4 67.6 17.18 
42 6,598.3 78,963.2 | 2,838.15 || 87 14.9 yew) I2505, 
43 Oo || W254.) |) OCA, QS |\\ eis: 10.7 22.3 g.16 
44 5,069.0 | 66,247.6 | 2,514.35 || 89 Tes 21.6 6.47 
45 5,251.0 | 60,578.6 | 2,366.30 || 90 iat I4.1 4.43 
46 AigsKOie OF || Si e7/ LO) || Ae BAS Tai ||| Oye 3.4 9.0 2.07 
47 | 4,497-7| 50,466.4 | 2,094.54 || 92 2.2 5.6 1.93 
48 | 4,158.5 | 45,968.7 | 1,969.51 || 93 1.4 3-4 1.24 
49 B,OA2n TNA, OLOMOM BEOs tn TA | 94 .9 2.0 . 80 
50 | 3,546.8} 37,968.1 | 1,738.80 | 95 5 C.f 45 
51 3,271.2 | 34,421.3 | 1,632.09 || 96 58 6 me 
52 3,014.1 | 31,150.1 | 1,530.70 | 97 -2 +3 -19 
53 Doliigier 28,136.0 | 1,434.29 | 98 on aq Io 
54 | 2,550.1 | 25,361.9 | 1,342.39 || 99 0 
55 Mev so) || De stshiin, toe || 1a NV y/o 
56 2,140.0} 20,470.8 | 1,171.20 
57 | 1,964.1 | 18,324.8 | 1,091.49 
58 | 1,794.5 | 16,360.7 | 1,015.42 
59 | 1,636.4 | 14,566.2 942.77 || 
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THE INCONTESTABLE CLAUSE 
Byte We BU TOLPE 


It has long been my opinion that the life insurance companies, 
in their general attitude toward the incontestable clause have been 
encouraging a very grave danger and neglecting a very important 
defense against a certain class of unjust and fraudulent claims. The 
sole purpose of this paper is to emphasize, if possible, the danger 
referred to and to direct attention to an advantage to be gained 
from the incontestable clause, which has hitherto been apparently 
overlooked. 

While the incontestable clause had appeared in life insurance 
policies for many years before 1907, yet it was in no sense standard- 
ized prior to that year, and, as might naturally be expected, court 
decisions with reference to it were often conflicting. 

For a number of years at least one prominent company had 
used a clause stating that the policy was incontestable from date. 
This the courts repeatedly held did not prevent a contest on the 
ground of fraud in securing the policy. At the same time, the courts 
in numerous instances upheld the validity of those clauses which 
prescribed a reasonable length of time within which any fraud prac- 
ticed in securing the policy might be detected. The enactment of a 
law in New York providing for standard forms of policies, followed 
by standard provisions acts in other states, began the movement for 
the standardization of the incontestable clause, resulting in the form 
now current. 

The New York form required this clause: “This policy shall be 
incontestable, except for non-payment.of premiums (leave blank or 
insert ‘one year’ or ‘two years’) from its date. If the age of the in- 
sured has been understated, the amount payable hereunder shall be 
such as the premium paid would have purchased at the correct age.” 
While this would have been better had it contained the more mod- 
ern provision that to make the policy incontestable the specified 
period must end during the life time of the insured, yet, in my opin- 
ion, every other addition that has been made to the clause is detri- 
mental. But such additions were almost immediately made. Illi- 
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nois, for example, at its next legislative session, added to the excep- 
tion ‘“‘and except for violations of the conditions of the policy relat- 
ing to the naval or military service in time of war.” Since then, 
other additions have been made, all of them of an illogical nature 
and increasing the dangers with which it menaces life insurance. 

Beginning thus with provisions crudely drawn, followed by the 
incontestable-from-date clause repeatedly held to be contrary to 
public policy if literally construed, and by compulsory legislation 
of a questionable character, all with the silent acceptance if not ac- 
tive assistance of the insurance companies, the situation has become 
one in which it is small wonder if even the higher courts become 
confused and sometimes fail to agree, one with another, in the prin- 
ciples upon which their decisions are based. 

It appears that two misconceptions of the meaning and intent 
of the law almost immediately arose and have been permitted to 
continue with little protest and even some encouragement on the 
part of life insurance companies: 

First, that in making a policy incontestable, we in some way 
negative its plainly expressed provisions and in reality, to a certain 
extent, make claims incontestable; and 

Second, that the incontestable clause is binding on the company 
but not on the insured. 

The first of these two errors originated early and has been sup- 
ported by many court decisions, though most recently there have 
been encouraging signs of a disposition on the part of a number of 
higher courts to give to the expression ‘‘this policy shall be incon- 
testable” its true meaning. 

Perhaps the early interpretation was encouraged by the in- 
clusion in the clause of entirely unnecessary exceptions. If a con- 
tract is incontestable, why should it be necessary to say “‘except for 
violation of its provisions regarding military or naval service’’? If 
it cannot be contested, all of its provisions are, of course, to be en- 
forced and a contest of a claim based upon the violation of the terms 
of the contract is not a contest of the policy. 

In Ruling Case Law, Volume XIV, page 1233, reference is made 
to cases which seem to the editor to warrant the statement that 
if a policy provides that it shall be incontestable after a certain period, 
except for certain causes, death by suicide not being one of them, the in- 
contestable clause applies in case of the death of the insured by suicide, 
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although the policy contains another clause providing that death by 
suicide is not a risk assumed by the insurer. 


However, there also seems to the same editor to be ground for this 
further statement: 


But it would seem that a provision for reduced liability in the case of 
death by suicide is not affected by the incontestable clause. 


If the policy referred to above had not contained in its incon- 
testable clause the exceptions covering death from certain causes, 
the suicide clause might have been held to be valid and not affected 
_ by the incontestable clause. Upon this theory, I believe a removal 
of the exceptions is more to be desired than an increase in their num- 
ber. 

While there are many decisions holding that, in some way not 
clearly explained, the incontestable clause does modify the terms 
of the policy, yet it has seemed to me that of late the higher courts 
are gradually coming more and more to the other point of view. I 
will not attempt reference to all of the cases which have come to 
my attention, but will quote from a few illustrative of this attitude. 

In Travelers Insurance Company vs. Peake (89 S. Rep. 418) the 
Supreme Court of Florida said 

Policies of insurance are designed to secure indemnity to the insured 
for losses or injuries stated in the policy, and the terms used should be so 
construed as to effectuate the purpose designed, ambiguous provisions 
being fairly construed in favor of the insured, but parties sui juris are 
bound by their valid contracts, and where a particular risk is expressly 
and clearly excepted from the risks assumed by the insurer, the courts 
have no power to enforce indemnity for losses or injuries resulting from 
such excepted risks, as expressed by the indemnity contract contained in 
the policy. 


In the case of Lee vs. Southern Life and Health Insurance Com- 
pany, there was a clause in the policy excepting death caused by a 
malicious act of the beneficiary from the risks assumed by the com- 
pany. There was also an incontestable clause. The Court of Appeals 
of Alabama held that they were not inconsistent, that the death of 
the insured by the malicious act of the beneficiary was not covered 
by the policy, and that a refusal to pay was not a contest of the 
policy but a carrying out of its terms. 

In Hearn vs. Standard Life Insurance Company, suicide within 
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the contestable period was alleged, but suit was not brought until 
after the expiration of that period, and the plaintiff then claimed 
that the policy was incontestable. In the opinion of the Federal 
Court hearing the case, is found the following sound reasoning. 

If a risk is not assumed, how can there be any liability? If there is no 
liability, why must there be a denial thereof before the expiration of the 
year? If the risk is not assumed, certainly a bill in equity will not lie to 
rescind the contract after suicide and, of course, none could be executed 
before. To defend against suicide, there is a complete and adequate 
remedy at law. 


In Sanders vs. Jefferson Standard, a double indemnity clause 
provided for an exception on the basis of which the case was de- 
fended, and the U.S. Circuit Court of Appeals for the Fifth Circuit 
held that it is as much the right of insurer to defend suit on the 
policy after the expiration of the contestable period on the basis of 
this exception as it would be to dispute the liability on the ground 
that the death of the insured had not occurred. The provision for 
incontestability does not have the effect of converting a promise to 
pay on the happening of a stated contingency into a promise to 
pay whether such contingency does or does not happen. The de- 
fense was not a “‘contest” within the meaning of the incontestable 
clause. 

Certainly, these decisions and many more which might be 
quoted should encourage us, in spite of those of a contrary character, 
to continue to fight for a clean-cut distinction between what one 
supreme court defined as a question of coverage as opposed to a 
question of forfeiture. 

The second of the two misconceptions as to the scope and intent 
of the clause seems to have been almost entirely overlooked. I do 
not remember to have seen a reference to it in any court decision, 
which, perhaps, may be taken to mean that the defendant compa- 
nies have never brought it strongly to the attention of the courts. 

The American and English Encyclopedia of Law states that, 
when a policy stipulates that it shall be incontestable for fraud, 
“the practical and intended effect is to create a short period of limi- 
tation within which the insurer must test, if ever, the validity of 
the contract.” Why insurer and not also “insured”? If the in- 
contestable clause prevents the company from alleging fraud in the 
securing of the insurance by the policyholder, why does it not also 
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prevent the policyholder or his beneficiary from raising the question 
of misrepresentation or an injustice in the terms of the policy? 

The soundness of my contention has been recognized in some 
of the decisions, though apparently upon grounds not dependent 
upon the incontestable clause. For example, in Clements vs. Life 
Insurance Company of Virginia (70 S.E. Rep. 1076), the court said 
The rule that all prior parol agreements are merged in a subsequent writ- 
ten contract touching the same subject is now too well established to 
need the support of cited authority. ... . Equity will not assist one 
whose condition is traceable only to that want of diligence which may 
fairly be expected from a reasonable and prudent person, and even when 
he is watchful and discovers a wrong practised upon him, a court of 
equity requires that he should be prompt in asserting his claim to relief 
against it, for it will not aid those who sleep on their rights, but only 
those who are vigilant. 


In Arndt vs. Jefferson Standard Life Insurance Co. (97 S.E. Rep. 
631), the Supreme Court of North Carolina said 
We are of the opinion that plaintiff was guilty of negligence in not read- 
ing his policy..... There was no fraud, trick, or artifice resorted to at 
the time the policy was delivered in order to prevent the plaintiff from 
reading it, and he kept it for nine years without doing so. 


With such decisions as these arrived at, apparently without ref- 
erence to the incontestable clause, is it not reasonable to suppose 
that that clause would be held to be binding upon insured as well 
as insurer? And yet, when the Kansas City Court of Appeals in the 
case of Johnson vs. American Central Life Insurance Company 
decided that the anniversary of a policy which had been in force for 
eight years should have been the date when the policy was actually 
handed to the insured rather than the date requested in the applica- 
tion, written in the policy, and observed by the policyholder for 
many years, record shows no attempt on the part of the company 
to establish the validity of the contract as written because of the 
incontestable clause. 

I believe that the true purpose of the clause is to discourage 
litigation based upon either an alleged fraud in securing the insur- 
ance on the one hand or misrepresentation of or injustice in the 
terms of the policy on the other, when such litigation probably will 
not be instituted until long after the contract was executed and 
after the insured and perhaps the agent are dead. 
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The case above referred to, in which the American Central was 
defendant, was held to be governed by the rule laid down in the case 
of Halsey vs. the same company. The incontestable clause could not 
have been invoked by the defense in the Halsey case, but, whether 
the reasoning there was right or wrong, the presence in the Johnson 
contract of the incontestable clause and the lapse of eight years 
should have furnished some grounds for differentiation between the 
two. 

The danger involved in this entire question seems to me to be 
serious, particularly in view of the recent development in the dis- 
ability and double indemnity benefits. This danger was apparently 
recognized at the time of a recent amendment to the Illinois law 
when, to the exceptions already in the clause covering the non-pay- 
ment of premiums and violation of conditions relating to military 
or naval service in time of war, was added ‘‘and except as to pro- 
visions and conditions relating to benefits in the event of total and 
permanent disability and those granting additional insurance 
specifically against death by accidents”; but the wisdom of meeting 
it in this way may be questioned. If this last amendment was neces- 
sary, should there not be another reading ‘‘and except as to the 
provision requiring the furnishing of proofs of death?” 

The continued amendment of the clause by the addition of 
exceptions is awkward and, in view of the oft-quoted legal maxim 
“Expressio unius est exclusio alterius,’ dangerous. If possible, the 
courts must be made to realize that there is a vast difference be- 
tween contesting a policy and contesting a claim, between a ques- 
tion of forfeiture and a question of coverage, and also that the in- 
contestable clause is quite as binding upon the insured as it is upon 
the company. 
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OSCULATORY INTERPOLATION: NEW DERIVA- 
TION AND FORMULAS 


By W. A. JENKINS 


The objects of this paper are: (1) to present a new generalized 
method of developing osculatory interpolation formulas;! (2) to 
show that this new method produces formulas of degrees lower, ina 
majority of cases, than those of formulas derived by the methods of 
either Sprague or Lidstone,? as generalized by Dr. Reilly;3 (3) to 
derive by this new method the fifth-difference formulas of Sprague, 
Buchanan, and Henderson, and to demonstrate the redundancy in 
degree of the first two; (4) to compare the three methods of develop- 
ment as regards degrees of formulas produced. 


STATEMENT OF PROCEDURE 


We shall assume the formula to be of the following form: 


Uz = > PE OTN Pees ts 
t=0 
(1) 


sr ==: 


+ > e+iCaiprA*u_;+o(E) Aun 


i=0 


* The theory and practice of osculatory interpolation is quite fully set forth 
in the following papers: T. B. Sprague, Journal of the Institute of Actuaries, 
XXII (1880), 270-85; George King, Journal of the Institute of Actuaries, XLIL 
(1908), 225-94; XLIII (1909), 109-51; G. J. Lidstone, Journal of the Institute 
of Actuaries, XLII (1908), 394-97; James Buchanan, Journal of the Institute of 
Actuaries, XLII (1908), 369-94; James W. Glover, Quarterly Publication of the 
American Statistical Association, XII, 85-109; Johannes Karup, Transactions of 
the Second International Actuarial Congress, pp. 78-109; James W. Glover, The 
United States Life Tables (1921), p. 344; Robert Henderson, Transactions of 
the Actuarial Society of America, XXII (1921), 175-95; John F. Reilly, Record 
of the American Institute of Actuaries, XIII (1924), 4-22; XIV (1925), 12-20. 

2 Henderson’s “‘osculatory” formula is of degree lower than that of the cor- 
responding formula derived by the proposed method, but it will be noticed that 
his formula is not truly osculatory. As he points out, it has a “break”’ in the first 
derivative of ;A° wu. 

3 John F. Reilly, of. cit. 
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;\ 
where £=1—« and OnE te io and A’u,=%z. 
Thus the terms up to and including those involving A?”~?u are 
identically those of Everett’s interpolation formula;t only those 
terms involving A?" being modified. 

We shall assume the function ¢(x) to be a polynomial, whose 
degree, together with the coefficients of the various powers of x, will 
be determined according to the following conditions: (I) When the 
formula is applied to any interval, the end ordinates of the interval 
will be reproduced. (II) When the formula is applied to any two 
adjacent intervals, the two curves determined will have contact 
of order f and their junction. 


EXAMPLE OF PROCEDURE: FIFTH-DIFFERENCE FORMULAS 
To illustrate the foregoing procedure, we shall derive the fifth- 
difference formula with contact of order 2, corresponding to the 
formula of Sprague? generally used. Let 
Uz = XUr+241C,A7uy +(x) Atu_s 
+ Eto + e41C 3 A7u_st+() Atm. . 
Condition (I) determines that 
o(x) =a«(a—1)¥(x) , 
where (x) is a polynomial. Then the first derivative at x=1 be- 
comes 
Uy =Uz+4A2u, + (1) Atu_y 
—U+FZA2usrtV(o)Atu_. . 


When we apply the formula to the next interval, the first derivative 
becomes at the same point 


iy = U2 — GA?Uz —V (0) Atty 
—Uz— AU, —V(1) At, . 
Whence 
ti, — Uz = — [2 (1) + 20 (0) +5]Au.—V(0) Au_, , (2) 


tJ. D. Everett, Journal of the Institute of Actuaries, XXXV (1001), 453. 
2T. B. Sprague, of. cit., p. 280. 
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and for the continuity of the first derivative 
[ 
W = — — = z 
()=-4  ¥(0)=0 (3) 


Similarly, for the second derivative, 
uz’ = M?uy+ 2[W’ (1) + (2) ]Atu_.t 2[-—W’ (0) + (0) ]Atu_, 
ty’ = A?uo+ 2[W’ (1) +W (1) ]A4u_s+ 2[ —W’ (0) + W(0) Atm, 
ty! — uz! = 2[W(0) —W'(0)](Asu_.+Asu_.) , (4) 
the condition for the continuity of the second derivative being 
W'(0) =W(0) . (5) 


Equations (3) and (5) can be satisfied if W (x) is of second degree. 
If we let 
W(x) =a +ax+a,x? , 


and apply these conditions, we see that @=a,=0, @,= — );, and 


(2) = — (x) = = T) 


Thus we have the fifth-difference formula with contact of order 2: 


Ue = XU 2p1C Au — = (a—1)Atu_, 
: (6) 
tbo tey:1C,A2u_s ss pee (E Poe 1) A4u_» . 


It is seen that the continuity of the second derivative places but 
one condition on W(x). In the derivations of both Sprague and Lid- 
stone,! the use of the ‘‘partial curves” imposes two conditions to ob- 
tain the same continuity. 


FIFTH-DIFFERENCE FORMULAS OF SPRAGUE, BUCHANAN, 
AND HENDERSON 
If we let 
W(x) =a. tax+a.x?+a;%3 , 


1G. J. Lidstone, op. cit., p. 397. 
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and apply the conditions of equations (3) and (5), we see that 


do=,=0, d;= —75—4a,, and that a, can be assigned any arbitrary 
value at will. 
If we wish to let a,= —-%;, then 
) Sea 1H , _ #(%—1) (54-7) 
W(x) <7 24 $(x) 24 ? 


which leads to Sprague’s formula: 


Uz = XU 2p1C yA? + rus —1)(5x—7)A4u_: 


tEtobenCyMtaat oo (E—1) (587) Ata. 
If we let a,= —3, then 


Cee eee Re eed) 


12 


which determines Buchanan’s formula.t 


By (2) and (4), the “‘breaks” in the first and second derivatives 
are 


D,= —[2V(1) + 2¥(0) + g]A4u_1—WV(0) A®u_, , 
D,= 2[ (0) —W’ (0) ](Asu_:+ ASu_z) . 
If we let 
W(x) =a+arx , 


and demand that D,=o, but let D; vary from zero but involve only 
A’u, we obtain: 


Co 
0 ies 36 
x+tr xtr1)xe(a—-1 
v()=— FEF oy) SU 4.0), 
which determines Henderson’s formula.? It is seen that 
Lealens 
D; = a U—-2- 


t James Buchanan, op. cit., p. 374. 
2 Robert Henderson, of. cit., p. 191. See p. 87, n. 2. 
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From the foregoing derivations, it is obvious that the degree of 
Sprague’s and Buchanan’s formulas is redundant by 1. We shall 
see later, in fifth-difference formulas, that for each additional even 
derivative made continuous this redundancy of degree is increased 
by 1. 


GENERALIZED DERIVATION 


Assuming u, to be of the form (1), condition (I) requires that 
$(x“) =a“(x—1) V(x). 


If a is defined as before, condition (II) demands that #{)—u‘?) be 
made zero for p=1, 2, 3,...., p. It will be convenient to treat 
the even and odd derivatives separately. 


= Stitt) = A, — 5+ ($'7" (x2) er A™ rn 
n—-tI 
+ SiC lecodtia st (GOD) enoAtn 
i=s 


ut 
B29 = D* (oC GPs )onoddta st (6©(0) anole 
i=S 


+ Seca Au ct (GO) ead 


As 24iC2i+1 is an odd function of x, and as 
A*uyss= A*uytA*uy , 


i402) — (2s) = (GE (a) neo (AP Hy n+ Antty_,) ’ (7) 


For a+” and u(t» we obtain equations the same as the two 
above with (2s) replaced by (2s+1). We can write their difference 
as follows: 


i—t 
gest) yest = > (epi CP emo Attar (p'* (x) ero tan 
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=" : 
meee > GG aot ty — 2(p'*” (x) arr 
i=s 


n—t 


+ > CE) At et (G Ota) mA 5 


i=s 
which can be transformed, by the relation between differences, into 
west) ek (2st) =a+ B+ (pl+2) (x7) Jeg A2*+204_4-+-[2(h'2*+ (2x) Jomo 
=o(p =F? @) ete Cats Are 


where 
ola Crnte ae GOs aati, 
ni —*% 
B= eenCH Jame Cae lect eae, ela aoe 
t=s+1 


From the nature of the function ,+:C,;+, it follows directly that 
a=B=o. Whence 


aes) a8 yest) a (pls+1)(2¢)) oA" _ gt [2(p+0 (x) ano 
= 2(p°8*2) (x) ear + Cee | Xi) ) 


2n—t 


It is clear from equations (7) and (8) that the continuity of an 
even derivative imposes one restriction on ¢(«), namely, that 


(G2) =0 ; (9) 
and that of an odd derivative two, i.e., 
(69) a0=0 
oO PG) 28 2 ee ee SH a 


and that for contact of order p= 2k, (x) must be of degree 3k+1; 
and for contact of order p=2k—1, (x) must be of degree 3k. 


We obtain equations (9) and (10) in terms of W(x), remembering 
that 


$(x) =a(x— 1)¥ (x) , 
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as follows: 
(Cs aU) Ue) =0 (11) 
W91(0) -WEN(1) —- as“ (0) + 25-9 (1) 


Geec =0 (1 2a) 
2(2s+1) 


2sW(25-1)(9) —WE(o)=0. (120) 


For contact of order p=2k: equation (11) must hold for s=1, 
2,3,-..., &; equations (12a) and (126) must hold for s=o, 1, 2, 


.,R—I. 

For contact of order p=2k—1: equation (11) must hold for 
S=I, 2, 3,...., %—1; equations (12a) and (12) must hold for 
SO, t, 2.0 eT 


For contact of order p=2k, we see, from equations (11) and 
(x20), if 


W(x) =ataxt . 2. . fagp 08? , 
that 
Kat] ees =U 04 
if 
(h)™ =h(h—1)(h—2) ... . (A-m+1) 
and 
C= ain et) Z=0 9 


equation (12a) reduces to 
OF 


(2k+1) a+ (2k+2) dong t .... gi SR) Guta) 


For contact of order p= 2k—t1, we find similarly, if 


W(x) =ataxt ... . tay 208", 
that 


A= a= 6s (5) 6 = A2~.-2 =O . 
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Equation (12a) becomes 
(2k) a +(2k+ 1) )q + +( k—1) a k Ee Oe 
2k—t akT eee 6 3 3k—2 2(2s-+1) 


CONDITIONS IMPOSED UPON W(x) 


The complete conditions for contact of order p= 2k are 


W(x) = aapx?*#+ dap eh Snion ence + a5, 1034 | 

(2k-+ 1) an (2k+-2) day t . 2. +63) 03-5 CB 
2G, 
~ 2(2s+1) | 


SSO. 12) aes kL; 


and for contact of order p=2k—1 are 


W(x) = O24 —10?** + y,.0?* ais sins + a3, 203" | 
(2k) a, st (2k4+1)% a+ 2... £(3k- ee Gah 
- fx 2(2s+1) 


S80) Petlsiee 2g Rela 


Equations (13a) or (135) yield & simultaneous linear equations 
from which the & coefficients of W(x) are determined. The general 
solution of these equations would possibly be of advantage. 

It was found convenient to tabulate values of 

Cer 


C= (aes 2n—1 ees 


for small values of s and 7 as shown in Table I, 


TABLE I 
= Ss ee i c= | | 
a ° I 2 3 
I fe) ° 
—1/6 I ° 


1/3 te I 
—1/140 7/120 | —1/3 


BROWN H 
HOFer Oo 
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The following recursion formula was used: 


eae dite toy 
Le 2(2n— De 


s(2s+1) ee 


(n—1)(2n—1) "°° 


APPLICATIONS OF GENERALIZED DEVELOPMENT 
To illustrate the derivation of an osculatory formula by means 
of equations (13a) or (135), we shall again develop the fifth-differ- 
ence formula with contact of order 2. 
Here n=2; p=2k=2; k=1; 


W(x) = a,x? 
and s=o; ae avat . Therefore, 
2 12 
2 ae pe eee) 
Wa)=——  g@)=— 


and 


Ue = XU 410A — mele —1)A‘u_, 
A I 
H+ btotep1C3A?u_s = aR (e— r) Atu_. ’ 


as before. Other formulas obtained from this generalized develop- 
ment are shown in Table II. 

In Table III are tabulated the degrees of osculatory interpola- 
tion formulas developed by three methods: Sprague’s' and Lid- 
stone’s,? as generalized by Dr. Reilly, and the proposed method. 
The first figure in each square is the degree obtained by Sprague’s 
method, the second by Lidstone’s, and the third by the proposed 
method. 

TABLE OF COEFFICIENTS 

Table IV gives the coefficients of the leading major differences 
(Aus, Aut, .... ) to calculate the leading minor differences (6u,, 
&u,,.... ) of the function when six ordinates (w#, uy, ... . , Us) 
are given and the fifth-difference formula (n=2, p=2, Table II) 

t John F. Reilly, of. cit., XIII, 21. 

2 [bid., XIV, 18. 
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(729 20] “dnivy saaueyol Jo) arojojoray poysiqnd J] efqey, Ul ou [UO 94} st ‘e[nuTI0] s,dniey se UMOUY ATUOUTUIOD “efMUTIO; SIG, x 
a a ee eS ene a eee 


oof ‘oS obz 09 Cle eee =) eo ree ttt bag 
(6g6 —x60h) (I —x) gx (1x6) (1x )er (Ol— #11) — et CE ae Ks 
ozt ‘ob 096 gv v 
(60v —xSgz)(1—*) x (Sv —x6z)(1—x),x (iI—#1) (i =a) GSA\G=a ye anin hee c= 
OQz 09 es) z@ Asteraegeet eri Pas cad 
Chee (I1—*) ex (1—%) x (1—%) e& - 
ogz 09 ZI z eg eer i teed 
(I—*) x (1—%) x G—2)\0 x (1—%)& ue 
V=4 £=4 t=4 I=u yoeR]UOD JO IopIO 


(x)? 20 SANIVA 
4—NuzV(3)P+ °° °° fe myV892 +341 —nVigtt34 ng 
“—InyzV(x)o+ sree +I-mYyspe+*4 Mn. Yi ji+%-L ing =*n 


II WTavit 
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is used to subdivide the middle major interval (w,—w;) into five 
minor intervals and to interpolate four ordinates (12.2, to.4).-- - 
U8) at these subdivisions. 


TABLE III 


DEGREES OF OSCULATORY INTERPOLATION FORMULAS DEVELOPED 
BY DirrerRENTtT MertTHops 


n 
Sse : ° | 2 e 


6 


Lees Pree in Sis By 48 | By OLS) By 7 Bs eet 
Deena Ss Gaal 5 int | Glen Booey Sy eae 
Bie huss Peg ® Wy You ® Te TO | Hesehy Gi Tey Py Mit 
4-----1  9;,9,7 9;9,7 9,9;7 9,957 9, 10,9 Q, 12,11 
ie TL TL.O Teneo) IGE Ae DEEL, O TL TL yO | Te ease 
on Toei LOg ee wie LOs|Mieien aOn| eels On| Tekan To | 1 Fa eo EE 


It is obvious from Table IV, inasmuch as the minor fourth differ- 
ences are constant, that the numerical computation of interpolation 
is somewhat simpler by this formula than by Sprague’s formula in 
which the minor fifth differences are constant. 


TABLE IV 
Oh 1tg = AAU tDA2Up tCA3uo+-dA4uo+ eASUo 


k @ b c d e 
Tea c.naeeeny me PP .088 |—.02293 . 00053 
ence ete Sl Lae es Oe .O4 .048 . 00026 .00213 
SE ee aed tae a ad Se rent 008 .0144 |—.0oo8 
A oe hl rte Mh area | ees dows ho Stusten We anes OOO == 10032 
[te Rie (ane Ie oes el (ieee Oe ec iciee oeees 0000 
CONCLUSIONS 


1. Under the condition usually demanded by actuaries, namely, 
that n=), the degrees of the formulas given in Table II are Jess 
than those of corresponding formulas derived by any other method, 
save when n=p=1. Then all methods produce the same result. 

2. The proposed method embodies two new features: (a) By 
dispensing with the “partial curves” of Sprague’s and Lidstone’s 
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methods, the author finds that a saving of one is effected in the de- 
gree of the resulting modified terms, for each even derivative made 
continuous. (b) The last two coefficients of Everett’s interpolation 
formula are assumed to be modified. This amounts to assuming 
the modification of the last two coefficients of Newton’s interpola- 
tion formula. Lidstone’s method modifies the last term only; 
Sprague’s, a variable number of terms. 

3. Feature (a) decreases the degree of the modified terms when- 
ever p> I. 

4. Feature (b) proves a decided advantage in simplicity when 
the order of contact is high in comparison with the order of differ- 
ences, but a decided disadvantage when the order of contact is low 
and the order of the differences high, if the resulting formulas are 
considered in the light of Sprague’s formulas. The reason for this 
disadvantage is of course that the degree of the formula derived 
by the proposed method is forced up, not by the modified terms, 
but by the last unmodified terms. 

5. As shown in Tables II and III, the method presented pro- 
duces the formula of minimum degree in each case below the upper 
heavy diagonal line; that degree being actually less than the degree 
obtained by Sprague’s method in each case below the lower heavy 
diagonal line. 

6. Lidstone’s method of development produces the formula of 
minimum degree in but one case, namely, when n=p=1. The pro- 
posed method yields a lower degree than Lidstone’s in every other 
case. 

7. It seems probable that a minimum degree curve over the 
whole range of values of 7 and #, superseding the proposed method 
when »=p+1 (nearly) and Sprague’s and Lidstone’s methods 
when p>1, could be obtained by dispensing with the “partial 
curves” and assuming that a variable number of terms are modified. 
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DISCUSSION OF THE PAPER READ AT 
THE PREVIOUS MEETING 


RETURNS UNDER DISTRICT-AGENCY CONTRACTS 
By M. A, LINTON 


MR. A. T. MACLEAN: 
(Written discussion presented by Mr. Richard Little) 


In accepting the invitation to discuss Mr. Linton’s paper I did 
so with considerable temerity for much the same reasons as indi- 
cated in my discussion of his previous paper. His essay on ‘‘Re- 
turns under General Agency Contracts” was, to my mind, a coura- 
geous undertaking, but scarcely to be compared with the present 
paper in its effort to evolve a standard for dealing with the further 
problem of district agencies and agency contracts, 

In the first place, I would again like to emphasize that to my 
mind the company is not at all concerned with the profit made by 
the general agent out of his agency. If he develops a sufficient and 
satisfactory volume of business, and if his agency is conducted in 
accordance with the policy of the company, I think we may leave it 
at that. I take it, however, that the object of the present paper is to 
render some guide to the general agent as to how far he may go in 
the matter of his district agents, and with such desire to assist the 
general agent one can have no other feeling than sympathy. 

Just as is the case between the company and the general agent, 
so it is between the general agent and the subordinate agent. His 
contract will in almost every case be a matter of “trading.” Further- 
more, his contract will of necessity depend on the kind of contracts 
offered in that particular territory; the ability of competing general 
agents to make attractive contracts to new men; and the degree of 
assistance that the general agent can render to his sub-agent. 

The sales strength of the same company varies in different locali- 
ties. Company A may have a genera] agent in one city with great 
organizing ability and with capital behind him. The same company 
may have in another district a general agent who is less able in the 
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matter of organization and who is limited financially. The problem 
of these two agents will vary considerably just on account of this 
factor alone, and the problem will be further complicated by the 
local conditions under which they must obtain their new agents. 

While statistics and comparisons may be helpful, they are not 
always the full answer to questions of field development, as there 
must always be considered in this business of ours that human ele- 
ment, that much sought for and desired quality—personality. Two 
general agents may have equal] ability so far as knowledge of the 
business is concerned, but the one who with such “personality” 
views his problems from the human standpoint is bound to succeed 
where the other may fail. Such an agent will attract men to him 
and hold them, even against those of his competitors who offer more 
attractive contracts. So I repeat, there is more involved in the con- 
sideration of this subject than mere figures, which represent only 
the cold facts, or underlying working model, to which some con- 
sideration has, of course, to be given. 

The question of the sub-agent is not by any means limited to a 
matter of obtaining such sub-agents and figuring how much they 
will write, and if they do write a certain amount, what will be the 
“profit.”’ That would be the case only if “all other things were 
equal.”’ But as has often been stated, such a condition seldom holds. 
If there be a variety of conditions under which the company itself 
has to seek its general agents and deal with them, there is certainly 
an infinitely greater variety of conditions facing the general agent 
who is looking for a profitable sub-agency business. This is still 
further complicated when we take into account the factor that Mr. 
Linton has introduced in the person of the “‘supervisor’’ who is him- 
self part developer and part solicitor. 

It seems to me that the attitude of the general agent who came 
to such a paper as this for advice would be to accept the figures 
shown in the tables without any very great consideration of what 
was behind them, and it is just in this particular that the publica- 
tion of such tables seems to me undesirable. In my own somewhat 
limited experience, and in the opinion of those associated with me 
in the office who have had considerable experience along agency 
lines, there is no such thing as any particular regular production by 
sub-agents as a class over the long period of years outlined in the 
paper. It is true, of course, that there are many individual sub- 
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agents who are steady producers, but such men are apt to graduate 
into other classes, either with the company in which they start or 
in other companies, that as a result of the record of the sub-agent 
make him attractive offers. In fact, the figures shown by the tables 
seem to me to be of the same type as those mortality tables which, 
based on a very small number of lives, develop wonderfully com- 
plete tables of expectation, annuities, and insurance values. The 
completed table seems to bear the hall mark of authority, and a 
smooth system of graduation may produce wonderful results, but 
what does it all amount to if the basic data are insufficient? 

Ina problem such as Mr. Linton has discussed, the trouble is that 
the basic data are of such a heterogeneous type that the combina- 
tion thereof presents little significance as far as the individual case, 
or even as far as the individual agency, is concerned, and while in the 
following remarks I offer some discussion of the paper as it stands, 
I would like it to be clearly understood that as far as I am per- 
sonally concerned I should not care to offer these tables to any 
inquiring general agent, with the indication that they represent 
what he might expect as a result of his experience with sub-agents. 

In the first place, I think it is a fair criticism to make that none 
of the three district-agency contracts suggested by Mr. Linton can 
be sufficiently profitable to the general agent unless his company is 
willing to contribute something in the way of an expense allowance 
for district-agency development, and in fact Mr. Linton appears to 
arrive at the same conclusion, as indicated in the last paragraph on . 
page 222. Then again, it would seem the most practical course for a 
district agent in the early years of his career to devote his time to 
writing personal business. By this means he may become well estab- 
lished financially and build up a good.income before entering upon 
organization work, which is always expensive and under which the 
profits are deferred. 

In the concluding paragraph of his paper Mr. Linton indicates 
the need for supervisors as related to the subject of district-agency 
development, and while this is probably a very desirable, if not a 
necessary, condition to create, it is, none the less, a very expensive 
proposition for the general agent, and would mean the deferring of 
the profits on the business for a considerable period. Then again, 
if I have read the paper aright, Mr. Linton appears to avoid the 
question of operating expenses for the district agency. If, therefore, 
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the general agent finds it difficult to operate sub-agencies under the 
conditions outlined by Mr. Linton, I think that when all of the 
expenses are taken into account the problem would be still more 
acute. 

There is no question in my mind but that there are many gen- 
eral agents who are simply losing money through district-agency 
development. It is an exceedingly hard thing to prove this in many 
cases, because there is so much service given the sub-agent in the 
way of time, agency meetings, letters of advice, help on particular 
cases—the financial value of which it is almost impossible to esti- 
mate, but which, none the less, is an actual financial outlay to the 
general agent, either directly or indirectly. 

In addition to this there are certain other details that would 
affect the underlying basis of Mr. Linton’s tables. In actual prac- 
tice there is a considerable variation in the amount of the production 
of sub-agents, and tables based on regular production are difficult to 
apply to the actual conditions of the case. Mr. Linton assumes an 
average policy of $3,500, but I think this is too large for the type of 
business he has under consideration. The reduction in this amount 
to something like $2,000, which I am inclined to think is more nearly 
the case, would make a considerable difference in the figures sub- 
mitted. 

Perhaps one of the most important questions in connection with 
the possible profit under district-agency contracts is the matter of 
advances. Mr. Linton deals with this matter somewhat briefly, and 
with his general conclusion I think everyone must be in agreement. 
This, however, does not alter the fact that it is the almost universal 
practice to make such advances to new agents, and that there is a 
very great deal of money lost by reason thereof. 

A friend of mine who is a very successful agent has stated that 
he has advanced money “against nothing in particular except a 
hope and confidence in the ability of a young man to make good,” 
and that is, after all, fundamentally the position in which most gen- 
eral agents find themselves. 

I think that the losses on account of such advances would 
make a material difference in the figures shown in the paper, and it 
is to my mind too important a subject to be altogether ignored or 
to be passed over simply by the statement that ‘‘it is much better 
to reduce or eliminate advances.” That, of course, is the ideal situa- 
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tion, but the extent to which it can be actually carried out in prac- 
tice is certainly most difficult to determine, and would vary tre- 
mendously in different agencies. The problem of judging men 
worthy of advances, and how long to carry them is one that must 
be decided by the general agent himself, and it will be as a result of 
his ability in this direction, coupled with a very large element of 
good or bad luck, that a large part of the question of profit or loss is 
going to depend. 

I take it that the object of the paper is to endeavor to indicate 
a method of creating profitable district agencies by means of sys- 
tematic development and expense allowances. Mr. Linton would 
have the district agent appoint sub-agents to increase the produc- 
tion of the sub-agency and at the same time allow some margin of 
profit for both the district agent and himself. If the district agent 
appoints a sub-agent and gives him renewals, there is very little left 
for the general agent. In many cases the sub-agent under a district 
agent will receive no renewals at all. If he proves that he can write 
life insurance, then he is very shortly going to be dissatisfied, be- 
cause he is bound to be approached by other companies offering 
him a better contract, and the final result is that the district agent 
has trained that man for somebody else. This, I really believe, is 
the common case, and the best that the general agent can do if he 
wants to hold that particular individual is to make some readjust- 
ment of his contract that practically eliminates all possibilities of 
profit. 

In my humble opinion, the only way for the district agent to 
make money is to write personal business. If he leaves sub-agents 
alone he wil! be happier, less worried, make more money, and have 
a better future. The theory of splitting up down the line may be 
very good, but again acknowledging my limited experience I do not 
believe that it would work out successfully in practice. 

In conclusion I would not desire that the foregoing remarks be 
taken to indicate that I do not believe that the development of 
general agents’ territory cannot be a profitable thing. My opinion 
is exactly the opposite of that, because I believe there can be no 
real profit to a general agent without expansion and increased de- 
velopment. The trouble with most of the general agents and branch 
office managers is that they really do not know how much money 
they are making out of their agencies. There are too many “leaks”’ 
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in the system and too many places where money is spent without 
any real account thereof being charged to the profits of the agency. 
The problem of the sub-agent is only one phase of the larger prob- 
lem of the successful operation of the agency as a whole, and if Mr. 
Linton’s paper serves to make the general agent or the branch 
manager think a little more of what is really going on in his agency 
then he will have accomplished something very much worth while. 


MR. GEORGE GRAHAM: 


I am not going into a detailed discussion of Mr. Linton’s paper. 
I am quite sure he will agree, however, with what Mr. Maclean 
said, that there are other factors to be considered in these problems 
of agency development than those that can be put in tabular form. 

I was interested in the statement made by Mr. Linton in the last 
paragraph of his paper. He says: “It is obviously in the interest of 
economy to have the premium collections and the other work of a 
general agency centralized in a relatively large office where the work 
can be standardized and well supervised.” 

Of necessity, money spent for agency development for the 
acquiring of new business must come in the main from the renewal 
premium income of the company; that is, the expenses outside of 
the direct acquisition costs, commissions, and medical and inspec- 
tion fees. But why should the general agent be expected to super- 
vise the collection of renewal premiums? Is he the man best fitted 
to do so? I do not think he is. I think that a man, expert in office 
detail, could do this work much more efficiently and much more 
economically, who would relieve the general agent so that he could 
devote his time to the work that he is best fitted for—the organ- 
ization and care of his agency. 

The reason I take it that it is customary for some companies 
to place the responsibility of renewal premium collections on the 
general agency is to justify the premium collection fee that is paid 
to the general agent and out of which he meets the expenses of 
maintaining his office. Then if there is any balance left over out of 
his collection fees he is expected to use it in the development of his 
agency. It occurs to me that there is little restraint on him if he 
should elect to put that money in his own bank account and allow 
his agency to run along without that development work that would 
be possible from the use of the balance of these collection fees. 
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If there is a large collection fee attached to a general agency, 
that indicates that the general agency is a well-established one, one 
that has been running successfully and doubtless is now being con- 
ducted successfully; so that the need in that particular agency for 
the expenditure of much money in further development and organ- 
ization work is not so great as in the case of the new agency, the 
agency which has no renewal premium collections or no substantial 
amount of renewal premium collections, and therefore nothing in 
the way of moneys available for the thing that is very necessary to 
insure success, its development, and the building up of a new organ- 
ization. 

That raises the question then: Is the company not better off 
to take directly under its own charge the collection of renewal 
premiums and frankly appropriate out of its renewal premium in- 
come and its other revenues the proper amount in its judgment that 
it can afford and feel should be spent on agency development work, 
and apportion that money where it can do the most good? 

Naturally, that money would then be sent to the new agencies, 
to the agencies that are small where the company wishes further 
development to be made; it would then be paying out its money 
directly for the purpose that it has in mind. It could, therefore, 
exercise a much more effective supervision over the manner in which 
that money should be expended, and altogether I think would get 
more beneficial results. 

It occurs to me that this practice of placing the responsibility 
of renewal premium collections on the general agent and allowing 
the premium collection fees arises, in part at least, from the so- 
called expense limitations of the New York statutes and has com- 
pelled those companies that operate under these statutes to make 
a virtue of necessity. 

In reading Mr. Linton’s paper the thought occurred to me, as 
one of those who have constantly before us the problems of the 
younger companies, that we might with advantage change the form 
of our general agent’s contract. 

I have in mind those companies that make contract with the 
general agent, that specify, as a percentage of the premium, the 
compensation that they are willing to pay the general agent for the 
acquiring of new business and out of which he is also expected to 
do development work and organization work in his agency. 
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It seems to me that we might get better results if we were to 
distinguish between that part of the compensation we pay the gen- 
eral agent for the actual securing of new business and that part that 
we pay him for the purpose of developing his agency. It would 
clarify the situation I think for the general agent. It would make 
him see his problems more clearly. It would strengthen his hands 
at all events in making contracts with his soliciting agents. He 
would be in the position of paying his soliciting agent the maximum 
allowed by the company, if he will. He himself would receive exact- 
ly the same compensation, according to his contract, as his agents 
would receive for the writing of new business; and it would help 
him in seeing just how much he has available for the organization 
of his territory. 

Anybody that has had experience in a matter of advances to 
agents will endorse everything that Mr. Linton says as to the grief 
and harmfulness of that practice. Yet it is one from which, while 
none of us like it, we cannot wholly get away. It has occurred to me 
that the evil can be at least reduced if, in making a contract with a 
man whom the company thinks well enough of to feel justified in 
investing some money in, it were clearly understood that there was 
a limit to the amount of money that he could get and that limit 
were set when the advances are arranged for. 

It is not going to cure the evil; it might lessen it a little. 

I believe if the company is willing to put money into an agent, 
a new agent doubtless, it would be better served if it would frankly 
pay that agent that money in the form of a salary or an allowance. 
It would make the responsibility of the agent to the company more 
direct and I believe would be productive of better results. 


MR. W. H. McBRIDE: 


It may be interesting to Mr. Graham at least, if not to others, 
to know that the company with which I am connected is experiment- 
ing along lines that are remarkably like those suggested by Mr. 
Graham in the remarks he has just made. 

Our thought was that a distinction should be made, not only 
in the mind of the company but in the mind of the general agent or 
district agent who is doing the development work, as to the source 
of the funds used for development and the manner in which they 
were to be used. Our distinction, therefore, is as to the contract 
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year in which the business is produced. This is an experiment along 
very limited lines that we are undertaking; and our provision is a 
stated sum per thousand appropriated for development work which 
goes to the general agent for each thousand of business produced 
by his appointees during their first contract years. 

To be a little more specific, we are allowing him $12.50 per 
thousand for the business which his appointees produce during their 
first contract year. 


MR. M. A. LINTON: 
(Written discussion submitted after the meeting) 


When two persons base their thinking upon widely differing 
conceptions they are likely to arrive at different conclusions. Mr. 
Maclean proceeds on the assumption that it is not necessary for a 
life insurance company to interest itself in the profits of its general 
agents and that in like manner it is unnecessary for a general agent 
to interest himself in the profits of his district agents. It is assumed 
that competitive conditions in the field will enable the contracting 
parties to agree upon an arrangement that will be satisfactory to all 
concerned. Proceeding from a different conception, I take the 
ground that the company is interested in the prosperity of its gen- 
eral agents and is fully justified in helping them to determine what 
their profits from a given volume of business are likely to be. Like- 
wise it is entirely reasonable for the company to assist the general 
agent and the district agent in arriving at a clear understanding of 
the probable profits that each will receive from a given type of 
contract. 

The more I study the factors that go to make up a general 
agent’s profit and in particular the relation of the time element to 
the problem, the more convinced I become that actuarial assistance 
is needed if an intelligible forecast of a general agent’s probable 
profits is to be made. In the last paragraph of the discussion, Mr. 
Maclean says, ““The trouble with most of the general agents and 
branch office managers is that they really do not know how much 
money they are making out of their agency. There are too many 
‘leaks’ in the system and too many places where money is spent 
without any real account thereof being charged to the profits of 
the agency.” It is not only the “leaks” which obscure the profits. 
It is frequently the time element. A general agent almost invariably 
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has to invest money in the early years to obtain an organization. 
For several years he may have a recurring deficit and it is not until 
the later years of the contract that he begins to reap a return. I 
have known general agents who have taken their contracts without 
fully realizing this fact and in consequence have become much dis- 
couraged. An analysis of the returns in later years has been reassur- 
ing. 

Returning to the subject of district-agency contracts, I may say 
that I was led to investigate it because of questions asked by our 
general agents. They wished to establish district agencies in charge 
of men who would not only produce personal business but who 
would also gather around them a number of producers to assist in 
covering the territory of the district agency. We were asked what 
type of contract we would recommend for the district agent and 
his sub-agents and also how the expenses of the district agency 
should be borne. As indicated in the paper and as recognized by 
Mr. Maclean we found that under a conservative commission con- 
tract, such as would meet the requirements of the New York law, 
the expense allowance from the home office played an important 
part. If the general agent does not receive a substantial overriding 
commission there is only a small margin available for the district 
agent and for the expenses of the district agency unless there is help 
from the home office. , 

I thoroughly unite with Mr. Maclean in what he says about 
“personality.”’ Nevertheless, it seems to me there is as much need 
for knowing the probable profits when contracting with an able 
man as when contracting with a mediocre man. I cannot help feeling 
that we are more likely to achieve success if the factors are thorough- 
ly well known in advance than if they are left to guesswork. Of 
course if a district agent is to be nothing more than a personal 
producer the situation is a simple one. However, the purpose of the 
paper was to investigate the possibilities of developing district 
agencies involving a reasonable amount of organization. Several 
agencies of our own company have district agencies of this type. 

Mr. Maclean believes that it would be a mistake to hand the 
paper on ‘‘District-Agency Contracts” to a general agent with the 
thought that he would be able to use it intelligently in making con- 
tracts. As a general proposition I thoroughly unite with that belief. 
The paper was presented to a body of actuaries and it was my 
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thought that it would be used primarily by the actuaries in con- 
junction with agency departments in assisting the latter to give 
intelligent answers to questions from the field. The paper outlined 
a method which could be applied in the light of the circumstances 
peculiar to the problem under consideration. Mr. Maclean states 
that I avoided the question of district-agency expenses. In the sense 
that I did not state categorically who should pay them, I plead 
guilty. However, the whole intention of the paper was to point out 
the various margins available, show the importance of the home- 
office expense allowance and then to suggest that the problem of 
allocating the district-agency expenses be solved in the light of the 
given conditions. The problem has no fixed solution. Each case re- 
quires individual treatment. 

With Mr. Maclean’s remarks about uniform production of so 
much business each year, I also unite. Anyone who works with 
tables such as those presented in the paper will find that the greatest 
value is to be derived from the tables relating to a single year’s pro- 
duction. Assuming that a district agent has produced half a million 
of business with given characteristics we can estimate what that 
business is worth in future profits on the assumption of a continu- 
ance of certain termination and expense rates. This figure will give 
an indication as to whether or not the operations of the year were 
satisfactory. The tables of periodical production were introduced 
simply to show what would happen under the assumed conditions. 
There was also a set of tables relating to a given program of pro- 
duction starting at a given figure and increasing to two and one- 
half times that amount in five years. Again, the purpose was to 
illustrate a method rather than to present a set of figures which 
could be generally applied without change. 

It is quite possible that the assumption of an average policy of 
$3,500 is somewhat high for district-agency business. Twenty-five 
hundred dollars might have been closer to the average experience. 
Any actuary in working over the problem will have no difficulty in 
reproducing figures on the basis of any average policy that may be 
desired. 

Both Mr. Graham and Mr. Maclean refer to the subject of ad- 
vances to agents. With their conclusions I heartily agree. We shall 
probably never get away from the system of making advances. 
However, there are entirely too many general agents who make ad- 
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vances without having any adequate system of training their new 
men and thus increasing the probability of their success. The pur- 
pose of my remarks was to emphasize the importance of this part of 
a general agent’s organization. It is much better to spend money 
upon a system which will increase the probability that a new man 
will make good than to lose the same amount of money making 
advances to numbers of new men among whom there is a heavy 
termination rate. In too many instances the easy thing to do is to 
sit down and draw a check for a $100 advance. The more difficult 
thing is to help the new man make good. It takes time, patience, 
intelligence, and, in a large agency, a definite training organization. 
The agency with an efficient system of training new men is bound 
in the long run to attract the substantial type of man who is likely 
to be able to finance himself while he is learning the business. 

Mr. Graham comments upon the system so generally used, of 
intrusting premium collections to general agents. Where agencies 
are sufficiently large a company can afford to have a separate 
cashier whose duties are those of premium collection and conserva- 
tion of old business, thus releasing the general agent’s energies for 
production and organization work. In many moderate-sized agencies 
an organization of this kind would be too expensive, and probably 
for that reason more than any other, the functions of agency de- 
velopment and premium collection are centered in the same indi- 
vidual. It is obviously useful to have the two functions located 
physically close together as they are continually overlapping. 

Of course the wise general agent will always employ as a chief 
clerk or cashier a person who can be trained to handle most of the 
routine work that premium collections and normal service to old 
policyholders involve. In a sense, therefore, this achieves the sub- 
division of labor which Mr. Graham feels is advantageous. It does 
not, however, touch the question of the collection fee on old busi- 
ness. I am inclined to think that the best way to handle that ques- 
tion is to limit the collection fee to what is a reasonable percentage 
necessary to take care of old business. Many companies find that 
the average cost of collection does not exceed 13 per cent of the 
premiums. The company can limit, to a relatively small amount, 
the unused margin from the funds intended for collection expenses, 
by limiting the collection fee to this percentage. On old business 
from previous régimes this is all the succeeding general agent would 
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receive. The renewal commission on the business of the incumbent 
general agent should not be so large that the amount remaining 
after deducting 13 per cent would be an excessive compensation 
for the general agent’s organizing work. Of course the manager 
basis in any event gives the home office a greater control of the 
purposes for which money is spent. That is one answer to Mr. 
Graham’s question as to an effective way of insuring that funds are 
used for agency development. 

In conclusion I would express to the gentlemen who have 
participated in the discussion, my appreciation of the points they 
have contributed. 
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INFORMAL DISCUSSION 
DISABILITY BENEFITS 


A. What is a proper basis for computing premium rates for total and 
permanent disability clause in a life policy? 
1. With a ninety-day provision 
2. Without a ninety-day provision 

B. In view of past experience what types or risks usually acceptable for 
standard life insurance should be refused the disability benefits? 


MR. EDWARD W. MARSHALL: 

Since the Actuarial Society Committee on Disability Experience 
made its recent report, many actuaries have been considering the 
question whether their companies should increase premiums for the 
disability provision. The company with which I am connected, in 
common with others, has given this matter careful study in the 
past few weeks, and our conclusions to date may be of interest. 

Mr. J. D. Craig, in Transactions of the Actuarial Society of 
America for May, 1926, presented premiums for the total and 
permanent disability provision without the ninety-day clause. As 
the disability provision of our company, however, contains a ninety- 
day clause, a complete investigation of the whole subject had to be 
made. 

Much care must be used in preparing premiums for the ninety- 
day disability provision and in the handling of the disability claims 
resulting. It may be deduced from the report of the Actuarial So- 
ciety Committee that the probability of a policyholder aged 25 
becoming entitled to disability benefits before age 60 under the so- 
called “Class 3” with a ninety-day clause is about 31 per cent, as 
compared with a probability of death before age 60 of only 22 per 
cent according to Provident Mutual Standard Ultimate experience. 
From this and other experiences it appears that the chance of dis- 
ability before age 60 under the ninety-day clause is at least as great 
as the chance of death before that age. Thus the ninety-day dis- 
ability provision is no minor matter and premiums and claim ad- 
ministration must be given most careful consideration at all times. 

The report of the Actuarial Society Committee indicated clearly 
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that a company’s disability experience depends on a number of 
factors, several of which are purely managerial in their nature. Of 
particular importance are the initial selection of risks and the proper 
administration of disability claims. In order for a sound interpreta- 
tion to be made of the Actuarial Society Committee report, it is 
almost vital to have a knowledge of the underwriting and claim- 
handling methods which produced that experience. As these are not 
available, the best that an actuary of a given company can do is to 
compare the experience of his own company with that of the Joint 
Disability Experience and to consider concurrently the probable 
relative effectiveness of the method of selection of risks and claim- 
handling employed in his company. 

Accordingly, there is presented below an analysis of: (a) the 
experience of the Provident Mutual under its ninety-day disability 
provision covering both the rate at which disability occurred and 
the termination rate among disabled policyholders after the claim 
was approved; and (6), the method of selecting applicants for the 
disability provision, claim-handling, and other factors in the Provi- 
dent Mutual which may have had an effect on the disability claim 
experience. 

With these two phases of the matter before us, we are in a better 
position to deduce intelligently what would be a proper basis of 
premium for the ninety-day disability provision as administered by 
the Provident Mutual. Whether or not these premiums would be at 
all suitable for other companies would be a matter for each com- 
pany’s actuary to decide aiter considering his company’s methods of 
selecting risks and handling disability claims. 

Rate of disability —Table I shows the Provident Mutual dis- 
ability experience by policy years and all ages at issue combined, 
according to both policies and amounts of insurance. 

Several interesting facts are revealed by this table. Although 
the experience is comparatively small the figures seem to confirm 
each other. The Provident Mutual experience by amounts seems 
less favorable than by policies for each policy year, which is not in 
accord with the Joint Experience where there was “no significant 
deviation”’ between the experience by policies and amounts. From 
(published commercial health and accident insurance experience we 
“would expect the experience by amounts to be decidedly worse than 
by policies. 


114 _ Disability Benefits [June 


The Provident Mutual actual claims were compared with those 
expected according to three different tables. The first two tables are 
based on the Joint Disability Experience for Class 3 contained in 
the Actuarial Society Committee report. The Joint Experience ‘‘Ag- 
gregate” table presented in that report is based on the experience 
of the second, third, and fourth policy years combined, and repre- 
sents what might be considered an ultimate table. In order to ob- 


TABLE I 


PERCENTAGE OF ACTUAL TO EXPECTED DISABILITY CLAIMS 1922-25 


1st Poticy YR. 2d Poticy YR. 3d Poticy Yr. 
Basis oF ExPEcTED CLAIMS nia Rad (e Ae Gace 
Policies} Amounts | Policies] Amounts | Policies} Amounts 


Joint Exp. 1926 Aggregate.| 47%] 51% | 75%| 97% | 150%| 182% 
Joint Exp. 1926 Select..... 73 80 78 IO 13 167 
Me Ue (Camimnack)in. i 21 22 32 40 61 72 


Actual Claims Involved..} 56 |$166,g00] 56 |$200,900} 39 |$133,900 


tain the corresponding “‘Select” table, to make a better comparison 
by policy years, the Aggregate disability rate for all ages combined 
was adjusted approximately to a select basis by applying the per- 
centages which the ungraduated experience for the first, second, and 
third policy years respectively bore to the rate for the Aggregate 
experience, namely 64 per cent for the first policy year, 96 per cent 
for the second policy year, and 10g per cent for the third policy 
year. The third table is the Manchester Unity A. H. J. 1893-97 
modified by Mr. Cammack (7.C.A.S., Vol. VII). 

It will be seen from the table that the Provident disability claim 
experience was more favorable in the first policy year, about the 
same in the second policy year, and considerably less favorable in 
the third policy year, than this Joint Select Experience. For the 
three policy years combined, the total Provident experience was 86 
per cent of the Joint Select Experience by policies and 103 per cent 
by amounts. The results by age at issue groups were computed but 
are not shown because the groups were too small to furnish signifi- 
cant results. 

One interesting by-product of this table is the comparison of the 
Manchester Unity Table and the Joint Experience. The rate of dis- 
ability is decidedly higher in the Manchester Unity experience at all 
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ages. Apparently there were more temporary claims included in the 
Manchester Unity data. Perhaps this may indicate that as the 
American public becomes more familiar with the possibilities of the 
disability provision, many more temporary total disability claims 
may be presented. As will be seen later, the Provident Mutual dis- 
ability claims are of slightly shorter average duration than those 
in the Joint Experience, which is apparently due to the greater 
proportion of Provident Mutual temporary total disability claims 
received. 

The foregoing actual claims have been increased by all 1925 in- 
curred claims reported since the end of 1925 or estimated to be re- 
ported hereafter. Incidentally, an analysis of the 138 disability 
claims approved to date indicates that they were made with satis- 
factory promptness in most cases. Sixty-three per cent were re- 
ported within one month after the earliest date on which the in- 
sured could have been eligible for benefits; 75 per cent within two 
months; 84 per cent within three months; 88 per cent within four 
months, and 93 per cent within five months, the average delay being 
one and three-quarters months, The reason for this excellent show- 
ing is that most of the cases of disability were known to exist dur- 
ing the ninety-day waiting period and at the end of that time 
claims were promptly made in many instances. Also, many of our 
agents keep in fairly close contact with their policyholders and 
claims are unearthed and their presentation facilitated. 

Termination rates among disabled lives.—Table II shows the ratio 
of actual to expected terminations for all ages at disability com- 
bined. 

This table shows that the rate of termination among disabled 
Provident Mutual policyholders was considerably greater than in 
the Joint Experience. It also confirms the point made above that 
there were relatively more temporary total disability claims pre- 
sented to the Provident Mutual than were contained in the Joint 
Experience. It will be noted that the termination rate is much 
higher in the Manchester Unity than in the Joint Experience. 

The next step is.to combine the Provident Mutual disability 
claim experience with the termination experience on disabled lives 
and compare the resulting figures with those according to the Joint 
Experience Class 3. In order to do this, however, certain assump- 
tions must be made. The first question is whether the ultimate rate 
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of disability for the Provident Mutual will be represented by the 
Joint Experience Aggregate table for Class 3. Assuming the normal 
law of error, the chance is less than 1 in 1000 that the percentage of 
actual to expected claims of 150 per cent by policies or 182 per cent 
by amounts for the third policy year is due only to a chance fluctua- 
tion and that the correct figure is 100 per cent. Thus some weight 


TABLE II 


PROVIDENT Mutua DIsABLED LIFE EXPERIENCE 1922-25 PERCENTAGE 
or ACTUAL TO EXPECTED TERMINATIONS 


1st Cram YR. 2D CLAIM YR. 1st 2 CLAm™ Yrs. 
Basis OF EXPECTED TERM- 
INATIONS 


Policies} Amounts | Policies} Amounts | Policies} Amounts 


JomtExp. 1020, aa ee MOY AT, | aA ae, |) Ten | eat 
Me Wan(Camimach) sapere 80 [yn ee let NIRS le RIED se 


Actual Terminations In- 
VOlved sven cere 74 |$570,100] 8 |} $18,500] 82 |$588,600 


must be given to the Provident third-year experience. Also, the dis- 
ability experience may become more unfavorable in the future. The 
trend in disability costs has been decidedly upward in the past, as 
shown by the various experiences published. Consequently, it is 
tentatively assumed that the ultimate rate of disability will be 150 
per cent of the Joint Experience Class 3 figures at all ages. 


TABLE III 


CLAIM VALUES 


Age at Joint Exp. Provident M.U 
Disability Class 3 Mutual pratt: 
DO ee eee $1.98 $1.50 $ .46 
ZO er ree: 2.86 2, .63 
NONen anernt REAC EE Bene Og ak 
S Ose tetierteet 3.61 He .76 
i Oe Seen eee Bu as B. Sis TF ake) 


The Provident Mutual disabled life experience by policies has 
been assumed to hold for the first two years after disability and 
thereafter the Joint Experience Class 3 results were used. The 
graduated claim values of a monthly annuity on the 33 per cent 
basis according to this assumption are shown in Table III. 
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The net one year term single premiums for $10.00 monthly in- 
come resulting from these assumptions are shown in Table IV on 
a 39 per cent basis. 

TABLE IV 


NeEtT SINGLE Premium ONE YEAR TERM 


Attained Age Peart ey M.U. 
2G eager Aamoor $ .85 $ .96 $ .26 
BOS Ar ES aee. eA 1.30 .60 
AOU nee ee tee 1.60 7.84 ipa 
SO). eros seed ae iy fe) 3.06 Zeal 
BQ ia siege sees gt 4.65 Sen Bi 


These figures provide for benefits under the ninety-day dis- 
ability provision with income commencing immediately if disability 
is total and permanent, or at the end of ninety days if total but not 
obviously permanent. 

The assumed Provident Mutual single premiums are about 14 
per cent greater than those of the Joint Experience at all ages. This 
practically constant relation arose from the method used to gradu- 
ate the disabled life annuities. Lack of time has prevented the 
preparation of commutation columns and the exact calculation of 
the corresponding net annual premiums for the disability provision 
on Ordinary Life policies. In the meantime it is apparent that these 
net annual premiums would be roughly 15 per cent greater than 
those according to the Joint Experience. 

The loading for disability premiums should take into account 
the cost of handling claims, in addition to the usual expense items 
covered. The cost of claim handling is high until there are enough 
claims to reduce the overhead expense involved. Even then the item 
is important particularly under the ninety-day provision. A margin 
to cover part of the cost of claim handling is sometimes derived by 
basing premiums on the assumption that gross premiums are waived 
during disability. As no premium taxes are payable out of these 
waived premiums, and no agents’ commissions in many companies, 
there is a saving which may be applied toward the cost of handling 
disability claims. If this margin is not available, possibly an extra 
loading of at least 5 per cent to 10 per cent should be included for 


the purpose. 


— 
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It is evident that gross premiums determined on the foregoing 
basis would be considerably in excess of the current rates of most 
companies with a ninety-day clause. If those companies are hav- 
ing a disability experience at all similar to that of the Provident 
Mutual (or in fact, of Class 3 of the Joint Experience) the ques- 
tion of increase in premium is likely to become one of immediate 
interest to them. 

Selection of risks —The Provident Mutual is very careful in its 
selection of risks for the disability provision. This provision is 
granted only to risks acceptable for standard insurance, but not to 
the following types of risks: persons under age thirty irrespective 
of weight if one parent or two brothers or sisters have suffered from 
or died of tuberculosis; persons aged thirty or over who are under 
standard weight with such a family history of tuberculosis; persons 
without a family history of tuberculosis who are under age thirty 
and 15 per cent or more under weight, or who are aged thirty or 
over and at least 20 per cent under weight; persons more than 20 
per cent over weight; persons who have had a nervous breakdown 
or a tendency toward mental disturbances as indicated by personal 
history of two or more cases of nervous or mental trouble in the 
family history; persons who are paralyzed or who have suffered from 
paralysis or who are maimed, crippled, or deformed, or who are com- 
pelled to use a crutch or cane; persons who are deaf, or blind, or who 
suffer from disease of the eye or ear, or from pronounced impairment 
of eyesight or hearing; persons in an unfavorable occupation; per- 
sons with an unfavorable past record of sickness or accident; persons 
intending to reside outside of Continental United States. 

Careful consideration has also been given to the relation of the 
outstanding disability income coverage of the insured to his personal 
earnings apart from income on investments. The possibility of over- 
insurance of disability provision constitutes a real hazard. Our com- 
pany endeavors to minimize this risk by asking in the application 

| what disability income protection the applicant has in life insurance 
or accident and health insurance companies. Also, the agent is re- 
quired to state definitely his estimate of the insured’s financial worth 
and his annual earnings derived from his own efforts. This is com- 
pared with the corresponding figures in the inspection report. The 
limit of disability income insurance issued is $250 per month for 
men, with the further provision that the maximum yearly disability 
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income from all sources including the insurance applied for shall not 
exceed a fixed percentage of the insured’s personal yearly earnings 
excluding income from investments. This limit is fixed at 80 per 
cent for yearly earnjngs of $1,500 or under and is graded down to 
50 per cent for yearly earnings of $10,000 or over. Where the total 
disability income in all companies does not exceed the percentage 
stated, but is unduly large in absolute amount, the company scru- 
tinizes the application with great care. Single women and widows 
are granted not more than $100 per month income under a modi- 
fied disability provision which provides benefits of about two-thirds 
of the value granted to men for the same premium, thus, in effect, 
charging women 50 per cent more than standard rates. For women, 
the limit of disability income from all sources including insurance 
applied for is 50 per cent of personal yearly earnings of $1,200 or less, 
graded down to 334 per cent of personal yearly earnings of $3,600. 

Incidentally, we have noticed that a number of other companies 
are not observing these precautions at this time, and already in our 
claim experience we have had cases where the insured subsequently 
obtained from other companies disability income protection which, 
in addition to our own, actually furnished disability income in excess 
of the insured’s total earnings at time of disability. The temptation 
to malinger in such cases is decidedly great and the incentive to 
return to work is so much reduced that claims are likely to be length- 
ened appreciably. It is to be hoped that all companies will take 
steps to protect themselves and other companies against these 
dangers of over-insurance of the disability income provision. 

The reason for modifying the disability provision for women and 
establishing lower limits in their case was based on the assumption 
that the disability claim rate among women would be distinctly 
higher than among men. This assumption has recently been con- 
firmed by the actual experience of a number of companies, which 
indicated that the disability rate on women has been from 150 per 
cent to 200 per cent of the claim rate for men. One such experience 
is that of the Mutual Life of New York presented by Mr. J. S. 
Thompson in 7.A.S.A. for May, 1926. 

Summarizing, it appears that the Provident Mutual selection 
of risks for the disability provision is exceedingly careful, and there- 
fore the resulting rates of disability are as low as could be expected 
so far as they are effected by the initial selection of risks. 


120 _ Disability Benefits [June 


Procedure when disability claim is received —When notice of 
a possible disability claim is received, the agent is requested to 
forward to the home office all correspondence regarding the claim, 
together with a written report on a special form, setting forth all 
information regarding the insured’s disability which he can secure 
from the employer and other independent sources. On the strength 
of this report, a tentative decision is made whether total disability 
probably exists and if so whether it is likely to be permanent. If 
seemingly total and permanent, claim blanks are sent at once to the 
insured. If seemingly not permanent, the insured is instructed to 
notify the company after disability has continued for ninety days 
at which time blanks will be sent to him. These claim blanks consist 
of a statement to be executed by the insured and another by his 
attending physician. A special inspection report is also obtained in 
nearly all cases. Where facts seem doubtful or there is a large dis- 
ability benefit involved a report by a company medical examiner is 
secured although this latter form is required in only a small per- 
centage of the cases. Certain questions on most of these blanks have 
been found particularly helpful in developing the required informa- 
tion. The first is as follows: “If the insured is unable to perform 
his regular duties, could he engage in lighter work of some sort, such 
as light clerical or shop work, light housework, light outdoor work, 
‘chores’ etc.? State what.” This brings out the difference between 
total and partial disability. There are three separate definitions of 
disability (A, B, and C) in the Provident Mutual contract, under 
any one of which the insured may qualify for disability benefits. 
The following question is designed to cause the insured, doctor, or 
agent to read carefully the definitions of disability so that he can 
give a more reliable opinion of the insured’s claim: ‘‘(a) In your 
opinion does the insured’s present condition clearly come within the 
accompanying definitions of total and permanent disability? (6) If 
so, state under which definition, A, B, or C.” 

The insured is asked on the initial blank, “State all other insur- 
ance carried providing for disability benefits, including life insur- 
ance, fraternal insurance, accident and health insurance, pension 
fund, sickness benefits, etc. State company or organization and 
amount of benefit.” On the follow-up blank we ask, ‘‘What dis- 
ability benefits are you receiving from any other source?”’? The 
value of these two questions is to discover what other disability 
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benefits the insured is receiving so that the incentive to malinger- 
ing may be evaluated. Then, too, the action of other companies in 
terminating the claim might be gauged from the answer to the 
second of the two questions. 

If the papers are satisfactory and the disability claim committee 
approves the case, a follow-up date is set when further blanks are 
required, the date being far enough ahead so that unnecessary fol- 
low-ups may be avoided as much as possible, without running a 
considerable risk that the insured’s recovery may occur in the mean- 
time. Carelessness at this point may result in several monthly pay- 
ments to which the insured is not entitled. In our follow-ups we 
secure a statement from the insured and his attending physician, 
also from our agent if available, an inspection report when needed, 
and at times a report from one of our own examiners. 

All initial and follow-up blanks require an estimate of the prob- 
able date when the total disability will cease. In this connection 
the summary of the accuracy of these estimated recovery dates on 
the cases terminated by recovery shown in Table V may be of 
interest. 


TABLE V 


COMPARISON OF ESTIMATED AND ACTUAL RECOVERY DATES 


; Overestimate (+) Standard 

Report AE ae Deviation 
Initial Statement of the Insured............ +1.0 6 
Initial Statement of the Attending Physician. +0.9 Boe 
ACen SAReDON tae aeterntecde cud eects atten -+1.0 2.4 
ispection Reporter cette +0.2 Bal 
Medical PxaminenseReport enact oie —0.2 TS 
Insured’s Follow-up Statement............. BONS 1.6 
Attending Physician’s Follow-up Statement. . Ons EO 


It will be seen that the insured’s statements contain the most 
accurate estimates when the standard deviation is taken into ac- 
count, although in all the blanks except that of the medical exam- 
iner, there is a tendency to overestimate slightly the remaining 
period of disability. We find that in most cases the insured is 
optimistic regarding his chances of early recovery and only in the 
occasional case overestimates greatly the period of his disability. 


122 Disability Benefits [June 


The inspection report has been the least reliable in this respect be- 
cause of widely incorrect estimates made. 

It may be assumed that the care used by the Provident Mutual 
in following up the claim has been one factor in the favorable 
experience after disability. The approval of new claims has been 
based on a fair, reasonable interpretation of the contract provision, 
neither unduly strict and technical nor, on the other hand, careless 
or influenced by expediency. Our feeling is that it is a wise policy 
to attempt to charge an adequate premium for the disability pro- 
vision, with sufficient margin to cover a fair and reasonable treat- 
ment of disability claims. 


MR. A. W. LARSEN: 


It has been our boast as actuaries that life insurance is a mathe- 
matical achievement, that it is grounded upon a basis of scientific 
truth such as no other business enterprise can approach. On the 
other hand, since our shortcomings would not reflect credit upon our 
achievements, we have, I believe, been inclined to minimize our 
practical failures. And is not our inability to arrive at a more satis- 
factory basis for the granting of disability benefits a failure for which 
we are not altogether blameless? Has not competition rather than 
truth guided us into the path we have traveled? A few weeks ago, 
the long sought report of the committee of the Actuarial Society 
appointed to investigate disability experience was made public. The 
committee which undertook this difficult task deserves the highest 
praise for the information they were able to glean from the more or 
less heterogeneous mass of material presented. The report, while 
not all that the committee itself desired, should be of no inconsider- 
able help to us in correcting past errors in the administration of the 
disability benefits. 

The paucity of material is of course one thing for which there 
was no help, and lack of past experience is, I suppose, our legitimate 
apology for the loss of surplus due to excessive disability claims. I 
doubt, however, whether the extension of the disability benefits, 
when we were reasonably sure that such increased liberality would 
render premiums inadequate and make the compilation of future 
statistics doubly difficult, was justified by competition. In a few 
words I should like to plead for more uniformity if it is possible to 
secure it, in the underwriting of disability benefits and in the settle- 
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ment of disability claims. In a few years the investigation just 
made will be resumed to obtain the additional experience which will 
then be available and which will in part represent an experience 
based upon a better knowledge of the subject. If the data to be sub- 
mitted are reasonably homogeneous, the results obtained from the 
investigation will be of immense value. On the other hand because 
of the comparatively small amount of material that will be available 
for several years to come, a division of the data on account of lack 
of homogeneity would again present difficulties and impair some- 
what the value to be derived from the investigation. Cannot these 
difficulties be minimized by more active co-operation on the part of 
all of us? The disability benefits undoubtedly cannot for many years 
to come be subject to the exact analysis characteristic of life insur- 
ance so far as future experience is concerned. The benefit is small 
in comparison and consequently the need and desire to arrive at 
accurate results is not so much in evidence. However, a real ap- 
proach to exactitude should be made, and can only be made, it seems 
to me, if we can secure a reasonable degree of uniformity in under- 
writing, in our contracts, and in settlement of claims. The next in- 
vestigation will then yield results not only which will be a suitable 
basis for the calculation of premiums but, what is equally important, 
which will justify us in the preparation of new reserve tables if 
Hunter’s tables now in use do not accord with facts. For this pur- 
pose, is it not possible to secure more homogeneous material and still 
leave to each company sufficient latitude for the exercise of com- 
petitive endeavor? 

In the meantime we are confronted with the problem of re- 
vision of rates. The first step that probably occurs to many of us is 
to look up the revised rates of other companies having similar 
clauses, and either adopt these rates 7m toto or modify them slightly 
to make the results look original. Or we may continue to use Hunt- 
’ er’s Net Premiums, loading them sufficiently to bring the rates 
substantially to those which will be met in competition. Neither of 
these methods is to my mind altogether satisfactory. The company 
must be its own judge as to the degree of liberality it exercises, and 
unless it has an analysis of its own experience to guide it, its rates 
will be determined largely by that judgement. The most liberal 
type of clause in use today is, I believe, that providing for the pay- 
ment of benefits automatically after total disability has been in 
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existence for ninety days. Under this clause, if selection is only 
moderately rigid, if the contract is interpreted liberally, and claims 
are to be retroactive to the occurrence of disability, certainly the net 
Class 3 rates given in the report of the committee should be sub- 
stantially loaded, especially when it is remembered that the report 
covers only an experience of limited duration, and little is known 
as to the eflect which the degenerative diseases of old age will have 
upon later experience. 

If the same clause is to be used but under rigid rules of selection, 
and with the letter of the contract adhered to, so far as is possible, 
Class 1 and Class 2 rates will serve as a guide, the amount of loading 
depending upon the good judgment of the actuary. It must be borne 
in mind that Class 2 and Class 3 rates are based upon the experience 
of the 2d, 3d, and 4th policy years, and there seems to be evidence 
of a tendency for the rate of disability to increase to the 5th and 
6th years at least. 

Class 1 rates cover the more general type of clause in use where 
there is no presumption of permanence in the usual sense but where 
permanence must be reasonably established. But the fact that the 
tendency of the courts and also the practice of companies is toward 
liberality of interpretation may require that there be a reasonable 
loading even upon the Class 1 rates based upon the experience of the 
6th year. 

The simplest way to arrive at the final rates would probably be 
to use Hunter’s tables or the company’s present rates as the basis, 
being guided in the choice of loading factors as stated by Class 1, 
2, and 3 rates of the report. 

In the past we may sometimes have felt that the matter of in- 
adequate disability rates was not a serious one, as the loss could 
easily be absorbed by the life business. Participating companies 
have probably been less inclined to this view than have non-par- 
ticipating companies. For the benefit of life insurance in general 
certainly this view should not be entertained. Now that more light 
has been thrown upon the subject, an effort should be made to place 
the disability benefits upon a proper footing as to rates. 

We are in a period of transition with regard to the disability 
benefit. Many of us are undoubtedly about to revise our rates in the 
light of the new information now made available. At the same time, 
for the purpose of future investigation, is it not possible by more 
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active co-operation on the part of all of us, to arrive at a more com- 
mon basis fundamentally in the administration of the benefits with- 
out wholly sacrificing the individual desire for minor variations of a 
competitive nature? 


MR. WENDELL M. STRONG: 


We have had a recent investigation and several papers in regard 
to the subject of disability benefits, which give very considerable 
information about the experience on these benefits. There is one 
important point known to all of you which nevertheless I wish to 
speak about and emphasize. It is that disability statistics in their 
very nature differ from life insurance statistics and this is due to 
the difference between the event insured against in the two cases. 

Life insurance depends upon the death of the insured, a definite 
thing in which there are no degrees, and in regard to whether the 
event has occurred or not there is no doubt except in an infinitesimal 
number of cases. 

In regard to disability we have the question of two events in- 
stead of one; namely, the beginning of the disability and its termina- 
tion by death or recovery, and we have with regard to the disability 
itself the question whether it is total or not, and the question wheth- 
er it is permanent or not. The question of permanency has been 
largely eliminated by many companies by providing in the contract 
that total disability continuing for ninety days is thereafter pre- 
sumed to be permanent during its continuance. While such a change 
eliminates one of the very difficult questions, namely, that of de- 
termining probable permanency, the one left in regard to totality is 
an extremely difficult one. The reason is that there is no hard and 
fast line separating total disability from a state other than total 
disability, such as there is between life and death. Total disability 
depends first, on the definition, second, on the legal interpretation 
of that definition as made by the courts, and third, on the interpreta- 
tion given by the company itself. This last, with life insurance 
companies, is usually at least as liberal as that of the courts. 

Thus, in comparing disability benefits and life insurance we have 
selection in each in the beginning but very little similarity there- 
after. Life insurance selection has become pretty well standardized 
for policies at standard rates. There is, of course, some difference 
between the companies, but there is no radical difference between 
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them in what they will accept and what they will not, for stand- 
ard life insurance. Unfortunately one hardly can regard the se- 
lection of life insurance companies for disability benefits as being 
standardized, so that at the beginning of the contract we start out 
with some difference. 

Next we come to the question of what constitutes total disabil- 
ity. The differences here in interpretation may perhaps be thought 
of in comparison with the difference as to what constitutes intoxica- 
tion between the strict prohibitionist who regards a slight increase 
in talkativeness from alcohol as extreme intoxication and the often 
quoted sailor’s definition ‘‘Bill isn’t drunk; see, he moved his finger’’! 
The difference in definition and in interpretation makes very con- 
siderable difference in what the various companies regard as con- 
stituting disability that is total. This affects, first, the allowance of 
disability claims when presented, there being many claims that fall 
within the “no man’s land” between liberal and strict interpretation 
even though the strict interpretation is no stricter than the courts 
would uphold. This same question of what constitutes totality of 
disability comes in again on the question of whether the insured has 
recovered so as to no longer be entitled to disability benefits. If we 
add to this the difficulty of the question whether disability is 
permanent or not which comes in for a great many of the cases 
where it is unquestionably total, we have another question at least 
as difficult applying to the statistics of disability, except such as are 
founded on the ninety-day clause. 

All of this has a very great bearing on the question of disability 
experience and on the meaning of the statistics derived therefrom. 
It is as if we had a foot measure made of rubber and in each case we 
must determine how much it was stretched for the particular data 
concerned. This difficulty met the committee of the Actuarial So- 
ciety on Disability Experience and is set forth in the report that 
they made. 

Thus it would seem that we cannot properly speak of statistics 
of total and permanent disability as such as we can speak of mortal- 
ity statistics. We must also have regard in some degree to the 
standards of selection and full regard to the standards used for de- 
termining totality, both in the definition by the contract and the 
attitude of the company in the allowance of claims and determina- 
tion of recoveries. 


1926] Informal Discussion 127 


Thus an experience can be applied directly only where it is a 
company’s own experience and where the company has not charged 
its contract or its practice in the features concerning totality and 
permanency, or where it is that of other companies using similar 
standards. If the experience is that of a different interpretation or 
otherwise different standard, it cannot be used without allowance (a 
very difficult thing to make properly) for these differences. 

I think we may assume as one result that actuaries will not be 
at a loss for future problems. 


MR. JAMES W. GLOVER: 

Dr. Strong has struck a vital point in connection with disability 
rates. I have been impressed throughout the discussion with much 
vagueness as to what was meant by the various classes of disability. 
We speak of “liberal interpretation.”” Now, what does “liberal in- 
terpretation” mean? It certainly varies greatly from one company 
to another. 

Disability rates have no meaning until the disability is quite 
closely defined, and an important part of the work of the committee 
should consist in defining very carefully what is meant by a given 
disability range. This means going into more detail in connection 
with each set or class of disability tables. If, by way of illustration, 
tables were prepared based upon a very close interpretation of dis- 
ability, a more favorable interpretation, a liberal interpretation, and 
a very liberal interpretation, each of these classes being fully de- 
fined, the companies themselves would be in a position to use these 
tables. Each company knows fully what its own interpretation of 
disability is and with this knowledge it would be able to select the 
proper table in the above set or a combination of these tables which 
would describe their experience. 


MR. O. W. PERRIN: 


The company with which I am connected adopted the Disability 
Income Benefit in 1916, and in 1922 incorporated the three months’ 
clause, the schedule of disability rates which was put into effect in 
each of these years being higher at the time than the disability 
rates of practically any other company granting similar benefits. 
With the exception of two years (1916 and 1923) the Penn Mutual 
has not experienced any loss from Disability Benefits until 1925 
in which year it was considerably greater than either of the years 
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1916 or 1923 even after allowance was made for the additional extra 
reserves which were put up in 1925. Although over the entire period 
the gains considerably more than offset the losses, the latter, I be- 
lieve, reflect the changes in the company’s administrative policy, the 
efiect of which is carefully emphasized by the report of the disability 
committee, also increases in administrative expenses and a better 
education as to the value of these benefits on the part of the insuring 
public. We are engaged at present in making an analysis of our 
experience along the lines of the report of the disability committee 
which is expected to throw more definite light upon these features of 
our experience. 

The new disability experience, so far as-I have been able to 
digest it, appears to me to indicate that the rates now generally in 
effect need a larger relative increase at the younger ages than at the 
older and perhaps this is more likely to be justified in the future in 
view of the tendency to take at standard rates certain classes of 
risks under which some companies have already reported an un- 
favorable experience, or at any rate, an experience which shows con- 
siderable uncertainty as to what the future trend will be. 

While none of the three classes of the new disability experience 
can be regarded as providing a completely satisfactory basis for 
premiums, it may be mentioned that Class 1 gives the broadest 
basis. If to these rates (Class 1) are added, say, double the Man- 
chester Unity correction for three to six months, the result will be a 
rate for a three months’ clause which will be about as stringent as 
Class 3 at the younger ages and between Classes 2 and 3 at the older. 
The necessity for a very substantial loading at all ages to take care 
of the heavy administrative expenses must also be kept in mind. 


MR. JAMES S. ELSTON: 


We are investigating this problem more or less continuously. 
Last September we increased our rates. I have no new experience to 
give except that we just have taken out our rate of disability and not 
only is the second-year rate greater than the first and the third 
greater than the second and so forth, but each year increases up to 
the seventh which is the oldest we have on a clause anything like 
the present benefit. That clause was much less liberal than the 
present disability provision, though our claim practice is practi- 
cally the same. As to whether we will leave our rates unchanged 
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or increase them again I cannot say. The investigation has not 
gone that far. 

There is one phase of the problem though that I would like to 
mention. It seems to me under the usual method of working out 
the value of the claim and combining it with the probability of dis- 
ability that we do not get the full benefit of such experience as we do 
have. I doubt if there is any company that can accurately determine 
the average value of a disability claim at disability with full allow- 
ance for the fact that such claims as have been incurred have been 
influenced by recent selection of the risk. Neither can companies 
obtain the probability of disability that will correctly reflect future 
experience. 

Yet companies who are too small or have too immature an 
experience to determine these factors can in some cases determine 
the cost per thousand insurance of the first three months of benefit. 
Some can also determine the cost for the second three months of 
payment. What is found from their own experience can then be 
combined with Hunter’s rate. Determining the cost of separate 
portions of the benefit per thousand insurance is practically the 
method used by Mr. Hezlett as well as in the Manchester Unity and 
by accident and health companies. Your own experience may be 
worth considerable for the expensive part of the benefit and you will 
have to resort to uncertain values only for a limited part of the 
benefit. Having determined One Year Term net premiums for the 
component parts you can conbine them and commute them to ob- 
tain Ordinary Life and other premiums. It may be of interest to add 
that in some of our computations it made practically no difference in 
Ordinary Life premiums whether the One Year Term premiums were 
commuted on Hunter’s active life table, or on our own mortality 
table which does not distinguish between active and disabled lives, 
but does allow for modern mortality. In other words, you can sub- 
stitute something that is known for an appreciable part of the cost 
of the benefit, using estimates for a part only, and as your experi- 
ence accumulates you can substitute a larger and larger amount of 
known costs in place of estimates. 


MR V. Ro SMITH: 


Mr. Larsen’s remarks about co-operation made me think that 
perhaps you might be interested in what we have recently been 
doing in Toronto on this subject. 
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Most of us have too small an experience to be able to determine, 
to any exact degree, the premiums our companies should charge for 
the Total Disability Benefit, if we base the charge on our own ex- 
perience, so the Actuaries’ Club of Toronto appointed a committee 
to consider the subject and to submit their recommendations, both 
as to rates to be charged and the type of clause to be used. 

The clause that we adopted is one that eliminates the use of the 
word “‘permanent” entirely. It is frankly a Total Disability clause 
with a three-months’ waiting period; no payment of income dis- 
ability for the first three months of total disability, and no waiver 
of any premium that falls due within the first three months of total 
disability. 

We also endeavored to obtain a little more uniformity in the 
practice of the companies in paying claims and inserted a provision 
in the contract that, if the insured did not make claim for the benefit 
at the earliest possible moment, the benefit would not be dated back 
more than six months. In other words, the claim must be made 
within the first nine months of continuous total disability, other- 
wise the policyholder suffers a forfeiture of disability income for the 
delay over and above the nine months. 

With regard to the premiums, we adopted the Hunter’s Dis- 
ability rate, providing for the waiver of the OMS) 3 per cent net 
premium, loaded 4o per cent, plus a constant of $1.00 per thousand 
of insurance. I think the most of us felt that such a premium would 
be adequate, bearing in mind that the companies who contributed 
to the experience were placed in the—shall we say—conservative 
group, rather than the liberal group. However, there were one or 
two of us who felt that the rate, perhaps, was not adequate in view 
of the fact that the experience was somewhat short and that we 
had not reached the ultimate rate of disability, nor that we had 
reached the ultimate rate of expense in handling claims once the 
public in general has learned how to present claims and the proper 
method of malingering. 

This clause and schedule of rates has not been adopted by all 
the companies, but probably will be adopted by practically all, 
if not all, of them. Several companies are taking steps to put 
them in force almost immediately. 


ERS Rese OLUNUIS: 


Mr. Craig presented a paper at the spring meeting of the 
Actuarial Society which was a practical adaptation of the report on 
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disability made by the Committee of Actuaries. That paper out- 
lined the basis of a new scale of total and permanent disability 
premiums which probably will be adopted in the very near future 
by the Metropolitan. 

The company does not use the automatic ninety-day clause and 
its insuring clause belongs in the group called Class 1 in the report. 
Moreover, the claim payments do not commence until the insured 
has been totally and permanently disabled—not just disabled—for 
at least three months, at which time payments will be retroactive 
to the date of disability up to a maximum of six months. 

The experience of the Metropolitan was studied in connection 
with the tables of disability probabilities as shown for Class 1 in 
the report. The rates developed in the report from ultimate experi- 
ence of the sixth policy year seemed to be a satisfactory basis for 
the new premiums. Based on these rates and excluding the first 
policy year, the ratio of the actual to the expected experience by 
the company was 81 per cent, and these sixth policy year ultimate 
rates with a modification from ages 42 to 59, were used as the 
premium basis. For ages 42 to 59 the rates were increased empirical- 
y so that at age 59 the rate of disability used was 10 per cent higher 
than that shown in the report, the reason being to make some pro- 
vision for the possible contingency that there will be in the future 
an increase in claims arising from degenerative diseases. 

The study of the company’s mortality experience on disabled 
lives indicated that disabled life annuity values given in the report 
were satisfactory and hence these values were used for the premium 
calculations. 

The interest basis was 33 per cent and the American Men UIti- 
mate Table was used for the active life annuities. It was not thought 
necessary to develop a combined table as tests showed that satis- 
factory results would be produced by using the American Men Dx 
column and multiplying it by the disability rates and disabled life 
annuity values, this method being in effect a modification of that 
used for varying assurances. 

Two loadings were used to determine the gross premium. The 
first was a loading of 5 per cent of the net premium to take care of 
the expenses incurred in the payment of claims. For a total monthly 
benefit of $10.00 a month (including the gross premium waived), 
this produces a charge for an additional annunity of $.50 per month 
which will be reserved both for active and disabled lives. The second 
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loading was 25 per cent of the net premium increased by the 5 per 
cent, making a total loading of 314 per cent of the net premium. 
This second loading is added to make provision for expenses, con- 
tingencies, etc. 

A comparison at certain ages of the present premiums with the 
proposed new premiums for whole life, twenty-payment life, and 
twenty-year endowment shows the effect of the new basis and it is 
interesting to note that the percentage decreases as the age in- 
creases. 

For whole life policies the new premiums will be 150 per cent of 
the present one at age twenty; 134 per cent at age thirty; 119 per 
cent at age forty; 105 per cent at age fifty; and 99 per cent at age 
fifty-five. 

For twenty-payment life policies the comparison is quite similar. 
It is 156 per cent at age twenty; 138 per cent at age thirty; 120 per 
cent at age forty; 105 per cent at age fifty; and 99 per cent at age 
fifty-five. 

For twenty-year endowment, the comparison differs for the 
younger ages and is 1gr per cent at age twenty; 158 per cent at age 
thirty; 120 per cent at age forty; 106 per cent at age fifty; and 99 per 
cent at age fifty-five. 

For the better class of sub-standard business, a type of policy 
and rates known as “Intermediate” is used by the company and this 
is the only sub-standard business for which disability coverage is 
granted. The net premiums for this business will be 150 per cent of 
the regular Ordinary disability premiums. 


MR. W. A. P. WOOD: 


I do not wish to add anything except just by way of illustration 
of what Mr. Smith has said. He has referred to the basis of the new 
premium rates. Might I say that for age twenty on the Ordinary 
Life plan I think the premium comes to $2.30. That is just an 
illustration so that you will be able to carry it away, $2.30 for Ordi- 
nary Life at age twenty. Of course, it is graded up for higher ages. 


MR. J. G. PARKER: 


The first few words in Section B are rather discouraging and 
it is only by eliminating them that I would say anything about 
Section B. These words are “In view of past experience.”’ I do not 
believe many of us have any past experience on sub-standard dis- 
ability risks. 
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The Canadian group has endeavored to put forward some rul- 
ings for the taking of disability risks at increased premiums. Take 
for instance, the simplest impairments; say, blindness in one eye. 
I think we have endeavored to cover such an impairment as that 
by two and a half times or two times the regular rate. Take another 
impairment such as the amputation of the leg below the knee, where 
a good artificial limb is worn. We have many such cases coming 
before us in Canada. We have endeavored to cover this impairment 
by an increased rate varying from two to two and a half times the 
regular rate depending on the degree of impairment. 

Again, we have endeavored to cover amputation of the arm, 
as long as it is not too near the shoulder joint, at the rate of ap- 
proximately twice the regular rate. 

A family history of insanity, where there is one case of insanity 
in the family history, we endeavor to cover by a rating of two and a 
half times the regular rate. 

In our endeavor to cover certain impairments we drew up three 
tables. One, which was possibly the most severe table, was meant 
to handle such impairments as personal history of pleurisy. The 
premium for the disability benefit varied with the numerical rating 
assigned to the impairment. For instance, a rating of 110 would call 
for a disability rate of one and one-half times the normal. For a risk 
that was rated 120, that is, 20 points more than normal for personal 
history of pleurisy, we gave the maximum disability rate which we 
used, namely, two and one-half times the normal. 

The next table was a little more lenient and applied to “family 
history of tuberculosis,” also to light weights without any family 
history of tuberculosis. This started with one and one-half times 
the normal rate for a risk which was rated 110, going up to two and 
one-half times for a risk rated 125. 

The third table was very lenient and ran up to a rating around 
160 per cent. A risk which showed 150 to 160 per cent would be 
charged the maximum rate of two and one-half times the regular 
disability rate. I cannot think of many groups to which this last 
table was applied except one which was a history of albumen and 
we take some of these risks at two to two and one-half times the 
regular rate, depending upon the mortality rate at which we as- 
sessed the risk. 

Mr. JAmes Farrite: Mr. Parker referred to the special basis of 
premiums adopted by Canadian companies for disability benefits 
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where a case of single dismemberment already exists. I would like to 
ask if the disability provision used corresponds with that in ordinary 
use in the United States, which provides for allowance of the benefit 
in event of double dismemberment. 

Mr. Parker: Yes. 


MR. G. W. THOMSON: 


I think an important test of this disability question, if we are 
going to give a ninety-day total disability clause, is to have a com- 
mon-sense practical clause. 

My company has the ninety-day clause and frequently we have 
found that the policyholders have delayed the sending in of their 
proofs. With our clause at the present time the payments com- 
mence from date of receipt of proof. That might be three months 
after the ninety days had expired and if we strictly interpreted our 
clause we would pay, say, six months after the commencement of 
disability. 

On the other hand, we have found, as a practical proposition, 
that some companies go back to the end of the ninety days with a 
limitation of six months dating back. And we have had policy- 
holders who have had a policy with us and a policy with another 
company and we have found that the other company will go back 
and pay that claim, commencing from the end of the ninety days. 
If we strictly interpret our clause we would not do so. 

It seems to me that the public are entitled to some sort of a 
common-sense clause that they can readily understand. Our claim 
department finds that if we do not go back to the end of the 
ninety days and commence our payments from the end of the 
ninety days there is usually a good deal of friction on the part of 
the claimant. They say they were delayed in sending in the proof, 
that they were ill and could not attend to it, and they cannot un- 
derstand a policy of that kind. They seem to think it unfair. Our 
claim department tells me that they have found a good deal of 
misunderstanding when we desire to adhere strictly to the terms of 
our present clause. 

I believe that in granting permanent and total disability, we 
should have a clause that the public can well understand—a 
practical clause, that will eliminate friction, and charge the proper 
premium for it, if we are going to grant it at all. 
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I feel, with regard to the report of the disability committee, 
that there is sufficient evidence there to show that a very substan- 
tial premium is necessary, at least in the interests of precaution at 
the present time, until the experience is larger and we can draw 
more reliable conclusions from it. Our field men prefer a practical 
clause and they tell me that a substantial premium will not diminish 
its popularity. My company has been considering this and the 
companies in the West have been considering it to the best of our 
ability. As has been said here we have been largely guessing. We 
do not know. I do not think any of us know what the accurate 
premiums are yet. Under those circumstances I believe it behooves 
all of us as conservative actuaries to compute a substantial pre- 

-mium. 

I think the companies in the West, a number of them, have ex- 
pressed themselves very strongly to the effect that they are going to 
decidedly increase their rates. At the same time, I feel that we 
should draw the clause as so to give it a common-sense practical 
meaning. I like a clause going back six months. I think that is a 
very reasonable benefit. The public will be able to understand a 
clause of that kind and ought to feel that they are being treated 
perfectly fairly. 

Take a case of insanity. If a man is insane and he has no rela- 
tives he cannot file his claim. How can a provision requiring proof 
to be filed by him be complied with, where he is unable to file a claim 
owing to insanity? In that case I would say that an exception 
should be made, by dating back the benefit a reasonable time. If 
an exception is made in that case and it is not in the clause and a 
situation is created that forms a precedent, I think it should be ap- 
plied in every similar case of insanity. 

I strongly feel that we should have a good substantia! premium 
and the companies should co-operate with one another in estab- 
lishing a premium that is at least sufficient and give a reasonable 
common-sense benefit. 


MR. F. S. WITHINGTON: 


I would like to ask for information regarding the experience and 
practice among the companies here represented, in the granting of 
disability benefits to women. The company I represent will not 
grant disability benefits to married women. It does grant disability 
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benefits in cases of single women and widows who are self-support- 
ing. I would like to hear some expression as to the practice and 
experience in that particular. 


MR. G. B. PATTISON: 

In response to a request for information with reference to dis- 
ability experience on the lives of married women, I may say that the 
company with which I am connected, ever since we have been issu- 
ing the income disability clause, has granted this benefit almost as 
freely to married women as to men. 

The reason we started doing this in the first place was because 
of the location and the nature of our business, our business being all 
rural business, located in the Central West. Our agents solicited 
largely farmers and they were instructed to solicit the farmer and 
his wife together and write them both. When we added the income 
disability clause, we made it part of our policy and urged our agents 
to write this benefit as much as possible. Such being the case, the 
agent who went into a farmer’s house and sold the famer a life 
insurance policy with income disability benefits was under a con- 
siderable handicap, if he could not sell these same benefits to the 
farmer’s wife, so we gave our agents the privilege of writing the 
income disability benefits on both the farmer and his wife. We were 
perhaps a little more careful in our underwriting on married women 
then we were on men, but we made very little distinction. We tried 
to avoid issuing policies for too large an amount of income disability 
on married women and we tried to avoid issuing this benefit to 
married women in poor districts. By poor districts I mean, where 
the general community was not up to the average standard of the 
Middle West. 

We have had a very favorable experience with the income dis- 
ability benefit on married women and by favorable I mean that our 
experience with this benefit on women has been better than with the 
same benefit on men. Iam compelled to confine myself to a general 
statement because I have no figures at my disposal as to our com- 
pany’s experience, except only an impression I have received from 
observing our disability claims. 

I believe this favorable experience has been occasioned by the 
fact that our agents have actively solicited married women for life 
insurance and in this way have offset, to a large extent, any possible 
selection against the company. 
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It has been my observation that women as a whole are much 
more loath to make claim for total and permanent disability benefits 
than men are. In a great many cases the women are totally dis- 
abled for a year or more before they will present a claim to the 
company. 

On the other hand, quite a fair sprinkling of the disability claims 
on women are what is known as “‘neurotics” and these are hard 
cases to handle because, while the claimant has a great many symp- 
toms pertaining to every known disease, yet the examining phy- 
sician is unable to find anything whatever the matter with her. 

A word with reference to the total volume of this business: I 
would estimate that we have about fifteen million of income dis- 
ability on female lives on our books at the present time and we have 
been writing this business since January 1, 1920. Of course, this is 
not a very large experience, but it does seem to me to be large 
enough to give us an inkling as to what we can expect on this par- 
ticular character of business in the future. I, myself, feel confident, 
if we always confine our underwriting to the same type of women, 
we will always have a more favorable experience on women than we 
will on men. 


EXPENSE BUDGETS 


What plans have been used in budgeting the expenses of a life in- 
surance company and what are the advantages liely to accrue in using 


such plans? 
MR. A. A. RYDGREN: 


(Written discussion presented by Mr. E. G. Fassel) 


The company with which I am connected, the Continental Life 
Insurance Company, Wilmington, Delaware, has been using the 
budget system for more than five years. 

We budget first-year expenses by requiring that the sum of the 
first-year mean reserves (on the New Jersey modified preliminary 
term basis), plus first-year commissions to agents, supervisors, and 
managers, plus increase in debit balances, plus branch office ex- 
penses in excess of collection fees, if any, plus the cost of any other 
direct first-year expense such as the cost of conventions, prizes, 
traveling expenses, etc., must not exceed the total first-year pre- 
miums. We make an account each month so that our agency man- 
ager knows just where he stands month by month. 
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Likewise, our home-office expenses are budgeted. At the begin- 
ning of the year we make an estimate of what we think home-office 
costs should be for the current year and it is the home-office man- 
ager’s job to see that the actual expenditures do not exceed it. We 
divide the home-office budget up into different items, so much for 
salaries, so much for printing and stationery, and various other 
items, and finally so much for miscellaneous expenses, and also a 
certain amount for extraordinary expenses. The manager must keep 
within the budget and has always succeeded in doing so. I do not 
mean that we keep within the budget for each particular item, but 
that our total actual expenses, exclusive of extraordinary expenses, 
will not exceed the total budget, exclusive of the amount provided 
for extraordinary expenses. The only items which we put into the 
item of extraordinary expenses are, for instance, if we revise our 
rate book in a certain year, or if we get out a complete new set of 
policy forms, those expenses are considered extraordinary; those are 
jobs which do not arise each year and are not contemplated in the 
budget, except in so far as an amount is set aside for extraordin- 
ary expenses; consequently, in some years we spend nothing for 
extraordinary expenses but, on the other hand, we may some year 
spend almost twice the amount provided by the budget for extra- 
ordinary expenses. 

Our budget system is not perfect. Its chief defect is in fixing at 
the beginning of the year what the budget for the current year 
should be. For some years we had a set formula reducing the cost 
per policy by a fixed amount each year. That particular system was 
not flexible enough and finally it broke down when we prepared our 
budget for 1925, and again in 1926. We contemplate formulating a 
more flexible formula that would fix the total amount of the budget 
for the current year, having in mind that the formula should not 
contemplate any diminution in the expense rate in the event the 
number of policies in force increases less than by a certain percen- 
tage (which I vaguely have in mind as being about 5 to 6 per cent) 
but that the increase in the number of policies in force above such 
minimum should be accompanied by a very small increase in the 
total cost; so that if the total number of policies in force should in- 
crease by, say, 15 per cent each year then we should be able to make 
a substantial reduction in our expense rate. 

I do think that merely having a budget does result in*the re- 
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sponsible heads of the office being more economical. We always, 
when contemplating a change of any kind whatsoever, take into con- 
sideration the cost involved. We might not do that to the same ex- 
tent if we were not limited in our espenses by the budget. There is 
one further advantage of the budget system, as in the case of this 
particular company, the home-office manager is limited in the total 
expenses to the amount provided by the budget; therefore, neither 
the president nor the board of directors is so much concerned over 
what the money is spent for so long as the total does not exceed the 
budget; the responsibility being thus concentrated, does I think, 
save time that might be otherwise spent in conferences and explana- 
tions over matters they could not be in intimate touch with. Con- 
versely it has the disadvantage of sometimes postponing, until the 
following year, the purchase of equipment that would make for 
efficiency, because there is not enough margin in the budget to ab- 
sorb the expense; but we have never been seriously inconvenienced 
thereby. 

I realize that we have just made a beginning in the matter of 
budgeting our expenses and that we shall likely expand our system 
and refine it as the company grows in size and we become more 
experienced with it. At any rate, we like our budget system suffi- 
ciently that we would under no circumstances do without it. 


MR. S. E. ALLISON: 


We have had a budget system in our company since the organ- 
ization of the company. It has been subject to change. I think the 
subject came up for discussion because one of the members of the 
Institute was in our office and saw the system we use. We do not 
claim that it is perfect but we do claim, however, that it gives us 
control over our agency expenses mainly and serves as a warning to 
us of the other expenses in which extraordinary leaks could occur. 

In regard to our agency expenditures we limit our agency de- 
partment, or try to, rather, to a certain percentage of the first year’s 
premium. That includes first-year commissions, other compensa- 
tion of agents, any agency salaries, all home-office salaries that are 
directly chargeable to agency expenses, 25 per cent of printing, 
stationery, and advertising, all general advertising, all agency ad- 
vertising, 25 per cent of postage, telegraph, and express. 

Now, not always does our agency department keep within that 
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certain percentage, but if they do not they will have some very 
good explanations to make. 

We found that we formerly had them up to tro per cent higher, 
reduced by 5 per cent and then reduced it another 5 per cent. We 
hope to gradually reduce that percentage. 

It has the effect of making each and every one of us, in the prep- 
aration of our budget in the beginning of the year, study just 
exactly what has happened in the past to enable us to try and profit 
by the mistakes which we have made in the past, and every year we 
find that we have made mistakes and that we can correct different 
items. One year we found an item of home-office expenditure that 
was proving rather a heavy one and which had been forcibly brought 
to our attention by this budget. 

In the first place, we divide our budget by 12. It is not absolute- 
ly accurate in dividing it by 12 and keeping it monthly. It is in cer- 
tain items. In certain other items we know that the one-twelfth 
division does not work at all. But if we find during the year that we 
are departing from that budget to any extent then we want to know 
why we are doing so. 

We have found that it gives us better control of the situation. 
It entails a more thorough study of all conditions in the company 
and especially by those whom it is rather hard and difficult to make 
study them. That is the advantage. We find that we get better con- 
trol of our company and are improving conditions by the use of the 
budgeting system. 

We divide our budget into the various items and accounts ac- 
cording to the annual statement we file. I know we would not for a 
minute do away with the budget system in our company. 

MR. RICHARD BOISSARD: 

Expense accounting and expense budgets have probably been 
more important office functions in manufacturing concerns, es- 
pecially those in a highly competitive industry, than in financial 
institutions, under which class life insurance companies would 
naturally fall, which have been rather slow in development along 
this line. It may be further due to the fact that of the income dollar 
of an average life insurance company, as stated by Walter L. 
Crocker, President of the John Hancock Mutual Life Insurance 
Company, 81 cents goes to payments to policyholders and bene- 
ficiaries and for legal and special reserves while only 19 cents for 
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expenses and taxes. Of this 19 cents, 2 cents represents taxes, 10 
cents compensations to agents and representatives in the field, leav- 
ing only 7 cents or 7 per cent of the income going for controllable 
expenditures. But if the large percentage of the life insurance com- 
pany’s income dollar is absorbed in reserves and disbursed to policy- 
holders, the fact still remains that the controllable disbursements, 
especially in a small company where they are a larger percentage, 
are important. 

The company I represent has been operating under a budget 
plan for over five years. Such a plan seems especially valuable to a 
young and small company. If a rather detailed study be made of 
younger companies it is evident that a close relation exists between 
the character of growth and the type of management. It is also evi- 
dent from such study that the type of management of young com- 
panies was indicated by the expenditures made under the control- 
lable items. A small, young company with a small capital can, with 
safety, spend but a certain amount for development and new busi- 
ness. It likewise should limit its agency expenses as well as other 
general expenses. 

The budget used by our company is a complete monthly state- 
ment on which the actual income and disbursement figures are used 
and actual figures for all items such as reserves, mortality, divi- 
dends, and accrual! items are based on the end of the year figures 
properly prorated. The budget is usually prepared in the early part 
of January and submitted to the board of directors on the third 
Tuesday in January and when approved by them is used generally as 
a controlling account for such expenditures as may be controlled. 
The budget is first laid out on an annual basis and after approval is 
subsequently apportioned for each month on the basis of the month- 
ly experience of the previous year. In laying out the budget, various 
schemes are used for various items. The estimate for the renewal 
premium income item, for example, is based on the previous year’s 
renewal income plus first-year premium income, allowance being 
made for not only actual terminations that have taken place in the 
year just ended but for expected terminations during the coming 
year. Mortality is figured at 45 per cent of the expected, leaving a 
margin of ro per cent for safety. Some items are so closely related 
that they are estimated in a group, such as increase in policy 
reserves and reserve payments to policyholders. 
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After the first draft has been made, the figures are used in mak- 
ing out a gain-and-loss exhibit modeled on the present annual state- 
ment report. From this gain-and-loss exhibit, actual to expected 
mortality, per cent earned on mean ledger assets, and similar factors 
are established, and if these are found comparable to the figures 
actually assumed in laying out the budget it is evident that no gross 
errors have been made nor have any important items been omitted. 
We have through experience found it advisable to make minor 
changes in our budget from time to time, and have this year a 
separate detailed budget for the agency department, the aggregate 
of which is used in the budget proper. 

Aside from the advantages that every budget properly used will 
give, it is possible to set up a goal for the year and by following the 
progress each month be reasonably sure of attaining this goal. By 
knowing the company’s true financial condition at the end of each 
month instead of yearly it is possible to consider changes in dividend 
scale, changes in retention, and similar matters at any time as we 
have pretty definite knowledge as to how they will affect the com- 
pany’s statement on December 31 following. 

I might add this detailed budget plan which is readily applicable 
to a small company would probably not be so valuable to a large 
company. We keep all of our reserves, accruals, and accounts of 
that nature on Hollerith cards and have not found it either very 
difficult, on requiring a great amount of work, to draw off these 
figures monthly. We use accrued interest figures as of the end of the 
year and we actually make some error on that account, but we found 
when the insurance department made a mid-year examination that 
our uncollected, due, and deferred premiums, and items of that 
character, were but slightly different from the budget figures. This 
is easily explained because the amount of business written in various 
portions of the year and subsequently due in future years in those 
months, varies in the different parts of the year, but the variation 
is not as great as you might think. 


POLICY CHANGES 


What is a practical rule for changing a policy from a higher to a 
lower priced plan before the policy has acquired a cash surrender value? 

What adjustments, if any, should be made in the Agency Commis- 
sion and on account of taxes and other expenses which have been in- 
curred? 
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MR. J. P. BOWERMAN: 
Mr. William Young in Volume XI and pages 480--82 of T.A.S.A. 
has given a practical method of dealing with this subject. 
Mr. John S. Thompson in Volume XXIII and pages 209 and 210 
of 7.A.A.S. has also discussed the same subject. 


MR. J. G. PARKER: 


In our company, where a policy has one premium paid, we find 
the net amount which we would receive, taking into account the 
agent’s commission on both plans, and make an allowance in the 
first place of the difference between those two amounts. Then we 
charge to the policyholder 15 per cent of the difference in gross 
premiums. We call it an expense charge or a charge for making the 
change. This is actually (in some of our branch contracts) the 
amount of the branch manager’s salary based on that particular 
premium. This gives us an allowance of some kind in regard to 
making this change. 

We actually make no adjustment in that way in the Agency 
Commission. We do not feel that we could force any adjustment 
if we wished. It is true that many agents come and say, ‘‘Now, if 
you make this change I am quite willing to accept a smaller com- 
mission, the smaller commission which would be coming to me if you 
put it through,” but we put no changes through in that way. 

In regard to the taxes, that automatically adjusts itself with us, 
in that we put through our books an adjusting entry in first-year 
premiums, or renewal premiums if there is a renewal premium in- 
volved. In regard to the other expenses which have been incurred 
we make no attempt to make any adjustment. 


MR. A. C. WASHBURNE: 

For a number of years, the company which I represent has been 
changing from one form of policy to another simply on the differ- 
ence in reserve plan. Irrespective of the cash values, if exchange is 
from a lower to a higher premium form, the difference in reserve is 
required; if from a higher to a lower premium form, the difference 
is credited, either given in cash or credited to future premiums. 
The status of the changed policy, from date of exchange—dividends, 
commissions, cash values, etc.—is the same as if it has been issued 
originally on that form. No adjustment of prior commissions or 
dividends is made. 
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We have found this plan very satisfactory to all concerned— 
to the company, to the policyholder, and to the agent. 


MR. E. O. DUNLAP: 

The method used by the company with which I am connected is 
a simple one. From the premium received on the higher-priced plan 
we deduct the medical fee, premium at the net one-year-term rate 
for the time the policy has been in force, and 5 per cent of the 
premium received. In the same manner we take the premium for the 
plan to which the change is to be made and deduct the medical fee, 
or an adjustment where necessary, the net one-year-term premium, 
and 5 per cent of the premium on the lower-priced policy. The credit 
on the new policy is then deducted from the credit to be allowed on 
the higher priced policy, and the difference in commission on the 
two plans is deducted from the net credit. The credit allowed may 
be applied only in the payment of premium on the new policy. In 
practice we have found this method generally satisfactory. 

After a policy has acquired a cash value the change is made on 
the basis of the difference in reserves, and if the change is from a 
higher- to a lower- priced policy, the difference is paid in cash. 


MR. E.G: EFASSEL: 

The company with which I am connected changes policies from 
higher to lower priced plans by a very simple rule. If the new 
policy is of the same amount, the allowance is the difference in the 
gross premiums of the current policy year according to the portion 
of the premium that was paid, plus the difference in the terminal 
reserve at the beginning of the policy year. In the first year this 
rule reduces to the difference in gross premiums. The dividend for 
the current vear will be on the new basis but there is no adjustment 
of previous dividends. The agent’s commission is adjusted. 

There is no automatic adjustment of the premium tax along the 
lines that Mr. Parker referred to because our allowance, although 
calculated in part as a difference in gross premiums, goes through 
the accounts as surrender value. 

If the new policy is of reduced amount, the excess is treated as 
if the amount of reduction had been originally issued in a separate 
policy and the allowance on the change is the surrender value, if any, 
of such separate policy, plus the foregoing allowance in respect of 
the amount continued in force. 
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Policies acquire a surrender value on payment of two full years’ 
premiums in our contracts. The presence or absence of surrender 
values has no bearing on the change calculation but before making 
an allowance in cash the company applies whatever portion may be 
necessary to bring the premium payments up to two full years. 

Mr. PARKER: I would like to ask Mr. Fassel what he would do 
if the agent had left the company. 

Mr. Fassri: The commission refund is charged to the general 
agent who is held responsible for it without regard to his arrange- 
ments with his sub-agents. 


MR. W. H. McBRIDE: 

Our practice in reference to change is based on the reserve 
difference, with a limitation that if the premium has been paid for 
less than two full years the change is made on premium difference. 
We make no adjustment of expenses which would involve a refund 
from the agent. 

I think it may be worth while to consider the reasons for time 
limitation. As far as I know the state insurance departments are 
pretty generally willing to let the companies arrange these matters 
to suit themselves, but one state I have in mind (Virginia) is a little 
particular about that thing and is not willing to approve policy 
forms without a limitation on the time in which changes can be made 
on reserve difference. Where the policy is on a full or modified pre- 
liminary term basis the reasons are quite obvious. 


MRE A. PORTER: 

We should bear in mind in this discussion that after all there is 
no contractual obligation on the part of the company to make these 
changes. Such changes are made as a matter of service to policy- 
holders genuinely wishing to adjust life insurance carried in a way 
to better suit insurance needs. They should not, however, be made 
in order to make available surrender values to policyholders other- 
wise not entitled to such. 

I believe that one of the first requirement, and a requirement 
which our company has always made in such cases, should be that 
any credit balance due the insured must be applied in payment or 
prepayment on premiums under the new policy and that on all such 
changes some arrangement be made for a cash payment of some sort 
as an evidence of good faith on the part of the policyholder. 
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Within the first year, we have treated such changes quite differ- 
ently than after renewal. During the first year we have regarded 
the matter as being largely one to be handled by the agent and 
changes which are made are generally made at the suggestion of the 
agent and the commission is adjusted with the agent. Under such 
circumstances the calculation is very simple, being simply the differ- 
ence in the premiums on the two contracts. 

After the first year, however, keeping in mind the limitations 
stated, it has been our custom to allow the difference in reserves. 
So far as I recall now there are no special circumstances where we 
have found it necessary to depart from that. We do not try to bring 
the agent’s commission into the calculation. I very seriously doubt 
if it is any of the policyholder’s affair just what compensation we 
pay our agents. I doubt very seriously if it is of any advantage to 
try to explain to a policyholder just how much commission we pay 
an agent or why and how he should be debited or credited on ac- 
count of it. The difference in reserve, however, is quite easily stated 
and fairly well understood by anyone who is involved in the transac- 
tion. 

Changes appear to me not to be subject to any very sweeping 
rules. Every so often comes a request for an entirely unheard-of 
change. It is necessary to give a certain amount of study and atten- 
tion to individual cases which arise. There are, however, fortu- 
nately, a rather large number which fall into groups, and can be 
handled according to a set plan. 

It is entirely probable that there is’very little to choose among 
the different practical plans which have been suggested here today, 
but it certainly is a great advantage in office routine to get as many 
of these changes from the class requiring special consideration and 
study to a group which can be handled more or less automatically 
without any great amount of skilled attention. 


MR. L. A. ANDERSON: 


I have been very much interested in a question that is not on 
the program, but it hooks up very closely with what the last speaker 
stated, and if I am not out of order I would like to bring it up. 

It is the matter of allowing discount on premiums paid in ad- 
vance. If you allow the difference in reserve toward paying future 
premiums, you have in a measure the same problem. I found that 


1926] Informal Discussion 147 


some companies allow 3 per cent and some 3} and some a higher 
rate. : 

In one case a policyholder sold some property and had some 
ready cash and no particular place to put it. He wanted to pay his 
premium in advance to get it out of the way. It always seemed to 
me that it would be good policy to allow a fairly good rate of interest 
on such payment, first because it reduces the cost of collection and 
second because it practically insures the policy against lapse, for 
that many years at least, and third, it insures the commission to 
the agent. 

I was wondering what the practice was among other companies 
in allowing a discount on premiums paid in advance. 


MR. A. J. KOEPPE: 


In the Union Central we discount premiums paid in advance 
. at 33 per cent but at the end of every policy year when the premium 
falls due, we allow interest on the money that has been in the hands 
of the company for one year or less at the rate of 13 per cent, making 
a total interest return of 5 per cent to the insured who pays his 
premium in advance. 

Our practice in regard to policy changes in the first year, if the 
change is from a higher to a lower priced plan, is to consider the first 
premium on the new policy paid and give no further return to the 
insured. Our object is to give him no better treatment than we 
would give the policyholder who surrenders his policy. In later 
years we make such changes on the basis of the difference in reserves, 
returning to the policyholder the excess reserve less a proportionate 
surrender charge. That is, the proportion is based upon the reserve 
surrendered. 

Very often we make changes from a higher to a lower priced 
plan by increasing the amount of insurance to such an amount as 
the premium paid would have purchased on the lower priced plan. 
In that way the insured loses nothing and gets full credit for the 
amount he pays. 

We make the change, however, to the nearest $500, so in some 
cases he might have to pay a few dollars of additional premium for 
the slightly increased amount to bring it up to that point. 

Mr. ALLISON: Does that change date from the original date of 
the policy? 
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Mr. Koreppe: That change dates back to the original date of 
the policy. 

Mr. Attison: Do you do that in every state of the Union? 

Mr. KoeppeE: In every state. We have an agreement with the 
state of Ohio, permitting us to make such changes and recently, as I 
think you know, there was a law passed in the State of Massachu- 
setts providing for just such changes. 

Mr. Arrison: In Virginia? 

Mr. Korprre: We do it in every state. We have never had any 
trouble. We had a little trouble in Ohio but we straightened it out 
with them. 


MR. RICHARD LITTLE: 


We generally follow the plan outlined by Mr. Fassel, always 
making sure that the policyholder cannot get any value indirectly 
on account of the change that he could not get directly. 

Changes in plan of insurance from higher to lower reserve are 
made as follows: 

I. When premiums have been paid for less than one year 
We would apply the gross premium already paid to the 
gross premiums on the lower reserve basis bringing the in- 
surance to the point where a payment is required on the part of 
the policyholder. At the same time, we would adjust the com- 
mission payable to the agent. 
II. When premiums have been paid for one year or more, but less 
than two years 
Under this condition it is our practice to refund the differ- 
ence in reserve contingent on its being applied in part payment 
of the renewal premium. If the reserve allowance is more than 
sufficient to pay the renewal premium for the second policy 
year, we pay the excess to the insured. No adjustment of com- 
mission is made in connection with this change. 
IIT. When premiums have been paid for two years or more 
Our contracts have at this time an established cash value 
and it is our practice to refund to the policvholder the differ- 
ence in reserves provided this difference does not exceed the 
difference in cash values. 

All of the foregoing changes are, of course, subject to evidence 

of insurability. 
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MIR SEAL PORPER: 

When I was on my feet a moment ago I forgot something I 
wanted to ask of the other speakers. It is of great interest to me to 
know exactly what sort of evidence of insurability is required on 
changes from a higher to a lower priced form where there is no 
increase in the volume of the insurance. 

I might say that our own practice has been, except in a very 
few cases where it is waived, to require full medical examination 
after the first policy year, but Iam very doubtful that there is any 
reason for going to so much expense. I would like to hear from 
other speakers as to the practice in this regard. 

MR. H. H. JACKSON: 

The company with which I am familiar requires, at the expense 
of the insured, precisely the same proof of insurability that would 
be required for new insurance of the same amount. On a small 
policy, he pays for his medica! examination; on a large one, he pays 
the medical fee and also the microscopic. This is hardly so much to 
protect the company as to discourage such changes which, what- 
ever rule you adopt, must necessarily be a loss to the company. 
It is one of those boasted services that we give to dissatisfied policy- 
holders and let our satisfied policyholders pay for. 

I, for one, have grown more and more regretful at the many 
services the calm premium-paying policyholder takes care of for the 
erratic purchaser, the latter often being stirred to action not by his 
needs at all, but by some attractive program, if that is the latest 
word of salesmanship, presented to him by some supersalesman. 

Even after cash values are available, the payment of the differ- 
ence in reserves to the changing policyholder frequently involves a 
technical injustice. 

If you will compare the commissions which the agent has 
received on the higher premiums plan with those which he would 
have enjoyed had he sold the life plan in the first place, you will see 
that he has often been inequitably highly rewarded. 

This is a problem of which I do not quite see the solution unless 
it be that all the companies must say to all their agents, ‘““We can- 
not let you twist our old business in any form within the company, 
and we will not, under any circumstances, permit the twisting of 
the insurance of another company to a lower premium form in 
ours.” 
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MR. @. HH, BECKETT: 

Mr. Anderson’s question has been lost in the discussion. It 
seems to me that a fair basis for handling premiums paid in advance 
is to discount the premiums at the rate of interest used in calculat- 
ing reserves and then if it is a participating policy, compensate the 
insured each year in the way of an extra dividend. A company al- 
lowing 3 per cent compound interest on premiums paid in advance 
and earning 42 per cent would increase the annual dividend by 14 
per cent of premiums to the credit of the policy as paid in advance. 

MR. L. A. ANDERSON: 

That corresponds very closely to my own idea. It brings it 
practically up to the rate of interest allowed in computing divi- 
dends; does it not? And it seems to me that it is advisable to make 
that rate high enough so as to be an inducement to the policyholder 
to pay in advance. 

Mr. A. W. Larsen: I would like to ask Mr. Anderson a ques- 
tion. You stated that the prepayment of premiums insures a policy 
against lapse. What would you do if a policyholder prepays the 
premiums for five years, and then a year later demands the sur- 
render value of the policy? 

Mr. Anperson: There is a slight contingency there. He has a 
right to do that, but as a matter of practice those who demand the 
cash are so extremely few that they are negligible. I never had one 
of that kind. You would have to refund premiums if he demands it, 
but those who pay their premiums in advance are those who want 
to keep their policies in force and I think the cases where they would 
ask for refund of premiums once paid would be very few indeed. 

Mr. Smitu: May Task what happens in case a policyholder dies 
and the policy becomes a claim after he has paid in advance but 
before his credits in that regard are all used up? 

Mr. ANDERSON: Pay the unused part with the policy. 

Mr. SmitH: Would it not be more advisable to accept that 
money on account and transfer that money to the premium ac- 
count when and as the premium becomes due and to pay the com- 
mission when and as it becomes earned? You avoid the difficulty of 
having to make a refund if the man asks for it. You avoid the diff- 
culty in paying cash surrender values and in making a refund in 
the event of death. Moreover, the necessary excess interest calcu- 
lations may be made without difficulty. 
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MR. H. W. BUTTOLPH: 


It seems to me there is a very real objection to the allowance of 
discount on premiums paid in advance, and that is, where are you 
going to draw the line? If you say a vear in advance, then I say the 
man that pays a premium 365 days in advance is not entitled to a 
full year’s discount unless the man who pays 364 days in advance 
gets some discount. Of course, it is entirely impractical to allow a 
discount on every premium that is paid in advance, and it seems to 
me if we allow discount on any premium paid in advance then we 
are getting into a matter of discrimination to which an insurance 
department might very seriously object. 

Mr. ANpDERson: May I just answer that? There is a principle 
of law that seems to me to cover Mr. Buttolph’s objection. The law 
does not concern itself with trifles. That is, the minimum time is 
six months. In case of premiums paid six months or more in ad- 
vance the company that I am speaking about allows a discount. 
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BOOK REVIEWS AND NOTICES 


Population Statistics and Their Compilation. Actuarial Studies, 
No. 3. Principal contributor: Hucw H. WoLrENDEN. New 
York: Actuarial Society of America, 1925. Pp. vilit-144. 


This book is the latest addition to the series of ‘Actuarial Studies.” 
It reviews the census and the registration of vital facts, as practiced by 
the various governmental agencies, and the application of statistical 
methods to the study of such data. Following a brief statement of the 
value and uses of information of this nature, the different methods and 
the organization used in collecting the data are discussed. The reliability 
of the statistics and the nature of the errors therein are then stated. The 
more important errors in census statistics are deficiency in the number of 
infants, “heaping” at certain digits of age, and the overstatement and 
understatement of ages at certain periods of life. The principal errors in 
the registration of births are incompleteness, legitimacy, and still-births, 
and in the death reports are occupation, cause, age, and residence. Pre- 
liminary adjustments for errors of age and the methods used to estimate 
population at a time other than the date of the census are described. 

The chapter on “Mathematical Relationships between Births, 
Deaths, and Populations; and the Formulas for the Rates of Mortality” is 
followed by a résumé of the various methods used to construct mortality 
tables from population statistics. Difficulties met at infantile, adult, and 
the oldest ages and the corrective methods used are shown. 

Other topics included are the construction of abridged tables, com- 
parison of mortalities of different communities, mortality by cause and 
by occupation, and the procedure followed for the construction from 
census and registration data of tables relating to marriages, births, orphan- 
hood, sickness, etc. 

In a book discussing the foregoing subjects in a limited number of 
pages, it is quite likely that the treatment of some phases of the subject 
suffers. In this case it was the mathematical demonstrations of the several 
formulas. The description and the methods employed in the collection of 
the data, the nature of the errors, and the bases of the necessary adjust- 
ments are easily followed and understood. However, the various mathe- 
matical demonstrations are somewhat concise, and may be difficult to fol- 
low for a student who does not have a thorough knowledge of the mathe- 
matics employed. As an illustration, the explanation of the employment 
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of the osculatory interpolation is confined to less than eight pages. 
Although many formulas are quoted, the student must study the numer- 
ous references given in order to understand their derivation and the 
methods necessary for their practical use. The task of the student would 
be somewhat easier if he could find the actual derivation and application 
of the more important formulas in one volume, and would not have to 
refer to other articles and books in which the mode of attack varies with 
the author. 

One of the difficulties of the acturial student who is reading refer- 
ences on a subject concerning which he has little practical knowledge is to 
differentiate between the more and less important material. Some may 
find such a difficulty with this volume, and a differentiation by means of 
heavier and lighter type or distinctive arrangement of the material might 
have been of assistance to such students. 

The Table of Contents is very useful, and serves admirably both as 
a summary of the book and as an index of the material included. 

References, when appropriate, are given in the text itself. This ar- 
rangement is a very satisfactory one, but the addition of a bibliography 
would have been an improvement, so that one who was seeking a specific 
reference would not have to go through the text. In view of the complete- 
ness of the Table of Contents, this is not a serious failing. 

This book should not be regarded as a substitute for other readings 
on the subject or as a textbook in itself, for it covers a broad field and is 
necessarily very compact. The student will probably find it most valuable 
as a basis for his study and as a review, since it brings into one volume 
the many phases and practices of the subject. It is difficult to make a 
book of this type interesting, and, at the same time, to keep the topics in 
logical order. This Mr. Wolfenden has accomplished very ably. 

IRG IN. ele 


Life Insurance Accounting. By JAMES W. GLOVER AND Eart C. 
WicutTman. Ann Arbor, Michigan: Edwards Brothers, 1925. 
Ppdsiv-+174. 

This work has made its appearance at a time when there is a real 
need for a complete text on this subject. It covers very comprehensively 
the principal items of insurance accounting, including departmental re- 
quirements, especial emphasis being given to extensive criticism of the 
Convention Blank. 

The book opens with a brief treatise on general principles of account- 
ing, and points out the differences existing between insurance accounting 
and general commercial accounting. Subsequent chapters take up in 
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detail the manner of handling of the various items of income, disburse- 
ments, assets, liabilities, policy exhibit, and gain-and-loss exhibit. In their 
discussion of these items the authors connect their explanations in each 
case with the requirements of the Convention Blank and call attention to 
many places in which they consider the Blank illogical and not in accord 
with correct accounting principles. 

At some points, issue is also taken with methods of accounting set 
forth in acturial papers by actuaries of recognized standing. Other actu- 
aries have also expressed themselves as differing with some of the opinions 
advanced in this book. It would, of course, be difficult to publish a book 
on this subject that would not differ from the ideas of other actuaries as 
to some points. These differences should not cause much difficulty as the 
work shows clearly what are merely opinions of the authors. 

The authors have purposely avoided the giving of sample forms for 
the books of accounts, because of the necessary modification for various 
companies. The headings of columns of the different books of one com- 
pany are, however, given by way of illustration. 

While students will necessarily bear in mind the fact that the opinions 
expressed therein are not all accepted by all actuaries, and allowance will 
need to be made for the fact that the last Convention Blank contains 
several modifications which make some of the discussions inapplicable, 
the book will be of real value in setting forth clearly and thoroughly the 
fundamental principles of this subject. 

E. L. M. 


OTHER RECENT PUBLICATIONS 


A Manual of Problems and Tables in Statistics with Notes on Sta- 
tistical Procedure. By FREDERICK C. Mitts anpD Donatp H. 
DAVENPORT. Newark, N.J.: Henry Holt & Co. Pp. 203. 

The Economic Problem. By R. G. Howtry. New York: Longmans, 
Green & Co., 1925. Pp. 395. 

Statistical Analysis. By EpmMunpD E. Day, Professor of Economics 
and Dean of the School of Business Administration, University 
of Michigan. New York: The Macmillan Co., 1925. Pp. 454. 

Report of Committee on Joint Investigation of Experience of American’ 
and Canadian Companies with Reference to Total and Perma- 


nent Disability Benefits. New York: The Actuarial Society of 
America, 1926. Pp. 48. 
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OBITUARY 


PERCY CHARLES HERBERT PAPPS 
Born, 1876 Died, 1926 


PERCY CHARLES HERBERT PAPPS 


Percy Charles Herbert Papps, a Fellow of the Institute, died 
May 18, 1926. Mr. Papps was born in Hamilton, Ontario, Canada, 
on May 12, 1876. He started in the work of his profession at an 
early age with the Canada Life Assurance Company, and rose to 
be its Assistant Actuary in rgo2. A year later he became Actuary 
of the Manufactures Life Insurance Company, which position he 
held until he went to Newark, New Jersey, in 1907 to become 
Actuary of the Mutual Benefit Life Insurance Company. In 1919 
he was appointed Mathematician of that company. 

He was an Associate of the Institute of Actuaries of Great 
Britain, a Fellow of the Actuarial Society of America, and a member 
of the Mathematical Society, as well as having been, since 1918, a 
Fellow of our Institute. 

Mr. Papps made numerous contributions to life insurance liter- 
ature, which were published in The Record of the Institute and else- 
where. He was an outstanding figure in actuarial circles and con- 
sistently exerted an influence that was constructive and sound. 
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ANNUAL REPORT OF THE TREASURER 


of the 


AMERICAN INSTITUTE of ACTUARIES 


FOR THE YEAR ENDING 
MAY 31, 1926 


INCOME 
Cash on hand ee TPL ODS Wee. Tyce? te ea ee ee eee 5 ers O) 
Dues es , oe ae ee OCT? CO 
ECOLGS ai Rares eee ee ee ck 2 el Seg acme TS OD Toast © 
EXAMINationSieeee eet i etc ee) Can a ne 10,70 oO. 
TN GereSt ig sekecr oes tele ad ck ae cee 307.73 $8,991.29 
DISBURSEMENTS 
leabelabiyees ie Hae Soe Sle Gb) co Ahh to 8 os MN SMES 
POstages Faas soe oe Ae es Pe es ee BOTE2s 
IBleie ims ph ee ee: ee eee eee ce ips | 63.04 
TiSUPANCE esate c/Be eine wind (abe ee ee ee 120732 
GXPLeSS> es Serarte mes) a as es Me Ps a ee T2930) 
Clerical Expense. . so Ge oe ee 472.70 
Traveling Expense, Board Members... . . . . 60.93 
Stenographic Expense . . sy Ts gasp ta 325.07 
Examine tone bx pense mint) anne: ana 179.99 
MVitscellancoustE xpensem samc mycin men nent 199.61 
StaHOnery Rel baie cles pose ken aa eee RG if 
Exchange FeyGy ese Wiss co ot RO ee ee 23.40 
Entertammen tiem ie eel eines anes enn ae 226.05 
ele leoram sae fe ae pk hana en re 6.51 
Invested during year | es ee ee nee SOO sO SOR OAOnos 
Cash on hand May 31, 1926 QUA Ak 
$8,991.20 
Assets: 
CAs, ¢ es ae 2s Aten 
WES third: Liberty Az per centBonds. . . . . 2 3970.94 
Wiss 4 pelcent Notes sar NE oe AE SSO 
U.S. Fourth Liberty Loan 41 per contieem ae Ss ,004.80 $8,708.65 
Liabilities . None 
Surplus. $8,708.65 


Audited and found correct. 
. ALLISON 


5. E 
E. R. CARTER | avait Committee 
EL 
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MINUTES OF THE ANNUAL MEETING 


of the 


AMERICAN INSTITUTE of ACTUARIES 


HELD AT THE EDGEWATER BEACH HOTEL, CuIcaco 


JUNE 3 AND 4, 1926 


The Institue was called to order by the President at rr A.M., 
June 3 and the following Fellows, Associates, and Nominees of 
Contributing Members were present: 


1D 

A. Anderson 
N. Bagley 

P. Bowerman 

J. A. Budinger 

R. C. Burton 

Arthur Coburn 

W. P. Coler 

H. R. Corbett 


Ss, 
L. 
W. 
J. 


ie 

Baas ripe: 
E. O. Dunlap 
J. S. Elston 

P. H. Evans 
ames Fairlie 


lS | 
@ 
Hy 
© 
Ha 
Q, 


L. Anderson 
. W. Bishop 

. Cross 

. Eastlack 


FELLOWS 
A. C. Good 
C. R. Goodrich 
George Graham 
Marcus Gunn 
R. A. Hohaus 
R. G. Hunter 
Jackson 
Johnson 
D. Kineke 
M. Laird 
W. Larsen 
ate 
J. 
Cc 


H. 
M. 


© 


Lehman 
McAndless 
McCankie 
James McIntosh 
Henry Moir 

P. V. Montgomery 
W. E. Napier 


ASSOCIATES 


H. 
W. 
F. 
J. 
A. 
A. 
A. 
R. 


SapePOnpAahor 
ig 
ig’) 
& 


oO: ec 
. Wood 


S3PSevOSR OSM eo 


>: 
ag 


Merlin Oates 

J. F. Reilly 

L. O. Shudde 

F. D. Strudell 
R. B. Sturtevant 
H. G. Walton 
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NOMINEES OF CONTRIBUTING MEMBERS 


G22 Ba boii ten amcatn cen cee Bankers Reserve Life Company 
OoM> Barmesetrerent owes suisse Franklin Life Insurance Company 
Wt] s. Batter sees Louisiana State Life Insurance Company 
HAR: Basslordsrera as cA Metropolitan Life Insurance Company 
(323 BOLE ends soe ee 2 oe one London Life Insurance Company 
AG Digget ines cue ieee American Life Reinsurance Company 
R. Boissard.........National Guardian Life Insurance Company 
Pk BIuOnehn stra os Security Mutual Life Insurance Company 
Os TS BATA Sets elected Missouri State Life Insurance Company 
ae COR ea oe National Life & Accident Insurance Company 
seaties, CLAWN Voc dicr eck es atene Springfield Life Insurance Company 
T. H. Galbraith... ...Central Life Insurance Company of Illinois 
Aw, Graeser hess Get ast Ohio National Life Insurance Company 
W. R. Halliday.........Southern States Life Insurance Company 
VEIN ELANSOD Gh sean ees Wisconsin Life Insurance Company 
Ul beds (oro ia eee een. Lincoln National Life Insurance Company 
Ge lalioinest.c5. eases Manufacturers Life Insurance Company 
ey | ormberveten nn. Great Northern Life Insurance Company 
Wie) a KGIOR tears ne SA conti Springfield Life Insurance Company 
Bag A ee Were] 8] 8 cht eee ener Union Central Life Insurance Company 
Vee lamie wernt an ee LaFayette Life Insurance Company 
eRe Parte [tant a2: Phoenix Mutual Life Insurance Company 
Richard Little... . Massachusetts Mutual Life Insurance Company 
IEA oneenecker . Equitable Life Insurance Company of Iowa 
E. A. Lundgren... Prudential Life Insurance Company of America 
RSME Malpas. so tence Reinsurance Life Company of America 
Pee atvtZ. eis Soe Lincoln National Life Insurance Company 
E. W. Marshall . .. Provident Mutual Life Insurance Company 
Carl Micheline; £ Pens aiConmbes Mutual Life Insurance Company 
ee NUS NEO UC eernre ste. oe ote Liberty Life Insurance Company 
WN IChOISON yrs 52) Lincoln National Life Insurance Company 
Eile Owens eens eed alg tee Berkshire Life Insurance Company 
PSG ee Iippsemmetaer te. «Son Peoples Life Insurance Company 
R. F. Preston... . Northwestern National Life Insurance Company 
4 Baad Osc REN AIG) 9 a ie eat es oe International Life Insurance Company 
Grea elllvne syne. Midland Mutual Life Insurance Company 
dr SFSU, coco id Se eras oa Peoria Life Insurance Company 
C. D. Rutherford . ..Sun Life Assurance Company of Canada 
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ElspVitesarason: awe 4.2%. Missouri State Life Insurance Company 
E. M. Thomas... John Hancock Mutual Life Insurance Company 
VEG VGN CACC lite Pantie ges Oe Merchants Life Insurance Company 
PNW AELOLS patina noe eens acne Bankers Life Company 
sire, Wash burner: oe Sane oh as Berkshire Life Insurance Company 
RES WWal ars T kk Ket) Boxee Illinois Life Insurance Company 


The Minutes of the meeting held November 5 and 6, 1925, as 
printed in No. 30 of The Record, were approved. 

The Secretary gave a summary of the business transacted by 
the Board since the last meeting of the Institute and announced 
that Mr. Arthur Barton Wood had been admitted to Fellowship 
without examination; that Mr. Maximilian Richard Hollenberg, 
Mr. Frank D. Kineke, Mr. Leslie R. Martin, Mr. Hudson J. Stowe, 
had been admitted to Associateship without examination and that 
The Dominion Life Assurance Company of Canada, The Mutual ~ 
Life Assurance Company of Canada, The Sun Life Assurance Com- 
pany of Canada, The North American Life Assurance Company of 
Canada, The Liberty Life Insurance Company, The Louisiana 
State Life Insurance Company, The Springfield Life Insurance 
Company, had all been admitted to Contributing Membership. 

It was also announced that as a result of the examinations held 
in April, the following have been admitted to Fellowship by exam- 
ination: Joseph Aloysius Budinger, Wendell Phillips Coler, Malvin 
Edward Davis, Alexander Caldwell Good, Clarence Robertson 
Goodrich, Frank D. Kineke, Eloise Bender Koch (Miss), A. Thomas 
Lehman, Alva John McAndless, Leslie R. Martin, Ross Emerson 
Moyer; and that the following had been admitted to Associateship 
by examination: Theodore Loyal Anderson, Harry M. Atrubin, 
Elgin Robertson Batho, James Robertson Beveridge, David Ernest 
Buckner, Stuart Fulton Conrod, John Henry Evans, Walter 
Harold Huehl, Philip C. Irwin, Walter Otto Menge, Otto C. 
Richter, Simon Shannon, Alexander C. Wellman, Floyd Eugene 
Young. 

The President announced the death of Mr. Percy Charles 
Herbert Papps, a Fellow of the Institute, and a resolution expressing 
the loss experienced by the Institute in the death of Mr. Papps and 
the high esteem in which he was held by the members was moved 
by Mr. J. G. Parker and seconded by Mr. Lawrence M. Cathles. 


160 Minutes of Annual Meeting [June 


The resolution was adopted by a standing vote of the Institute. 
An obituary notice embodying the facts contained in the resolution 
appears elsewhere in The Record. 

The President reported that the Board appointed E. R. Carter 
as Librarian and H. H. Jackson as Editor of The Record for the 
ensuing year. Upon motion duly seconded, the Institute confirmed 
the appointment. 

The Treasurer submitted his report which was accepted subject 
to approval by a duly appointed Auditing Committee. 

Election of officers was, by motion, deferred until Ir A.M. 
June 4. 

Formal papers were then presented. 

The morning session adjourned at 12:30 P.M. 

The Institute reconvened at 2:30 P.M. and a resolution thanking 
the Examination Committee was submitted by E. L. Marshall and 
George Graham and unanimously approved by the members. 

The paper presented at the November meeting was then dis- 
cussed. 

The meeting adjourned at 4:20 P.M. 

Friday, June 4, the Institute reconvened at 10:20 A.M. and 
continued the Informal discussion until 11 A.M., at which time the 
election of officers took place. This resulted as follows: 


EP CSTHENT te ate ee Rs J. G. PARKER 
Vice-President oie cp on ROBERTSON G. HUNTER 
DS CCTEIATD we ae st net EucIn G. FAssey 
EY CDSURCT ee Teva BERT J. STOOKEY 
Governors for three-year {R. C. MCCANKIE 

VON ea oe aa C W. PERRIN 


The meeting then continued with the Informal Discussion and 
adjourned at 12 Noon. 
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EXAMINATIONS OF THE INSTITUTE 


HELD ON APRIL I3 AND 14, 1926 


EXAMINATION FOR ADMISSION AS ASSOCIATE 


2. Resolve x4+9x?+-81 into two factors, and a°+81a4+ 6561 
into three factors. 


3. It is between two and three o’clock, and in ten minutes the 
minute-hand will be as much before the hour-hand as it is now be- 
hind it. What is the time? 

4. Employing synthetic division find the quotient of 345+ 1144-++ 
gox?—19%-+53 by x+5; also the quotient of 1545+ 22”4— 214%3— 
25%7-++-10%-+-4 by 543-+-4x7—3x—1. 

5. A, B, and C start from the same place at the rates c, c+d, 
c-+2d miles an hour respectively; B starts & hours after A; how long 
after B must C start in order that they may overtake A at the same 
instant, and how far will they then have walked? 


15 
6. (a) Find the coefficient of x in (+82) : 


(6) Find the simplest form of the (r-+1)th term of (r—x)". 


— - 
= cannot lie between 


7. Show that if x is real the expression pan 


3 and 5. 
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8. Prove that if from a point without a circle a tangent and a 
secant be drawn, the tangent is the mean proportional between the 
whole secant and its external segment. 


9. Prove that the sum of two opposite sides of a quadrilateral 
circumscribed about a circle is equal to the sum of the other two 
sides. 


to. Prove that if from a point within an equilateral triangle 
perpendiculars to the three sides are drawn, the sum of these lines is 
equal to the perpendicular from any vertex to the opposite side. 


PART 2 


. : I I 
1. Prove the identity aries CWA rhesea ic 
2. From the top of a cliff 150 feet high the angles of depression of 
two boats which are due south of the observer are 15° and 75°; 
find their distance apart, having given cot 15°= 2+V 3, and cot 
75°=2—V 3. 


V 5-1 


3. Given sin 18°= , find cos 36°, tan 54°, sec 72°. 


4. Find the value of cos 20°-++-cos 100°-+cos 140°. 


5. The sides of a triangle are 35, 49, 63; find the greatest angle, 
given log 2=.3010300, log 3=.4771213, log cos 47°53’=9.8264910, 
difference for 60’’= 1397. 


6. Find the co-ordinates of the center and the radius of the 
circle 47-++-y+Dx+ Ey+F=0. 


7. A point moves so that the square of its distance from a fixed 
point is proportional to its distance from a fixed line. Show that 
the locus is a circle. 


8. Find the equations of the bisectors of the angles between the 
lines 5x—12y=0, and 5x+12y+60=0. 

g. Find the equation of the line parallel to the line 3x++-4y—15=0, 
such that the point (2,-4) shall lie midway between the two lines. 


to. Derive formulas for the slope and length of the line joining 
two points P;(x:, y:), P2(%2, V2). 
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PAKIT3 


1. Prove that the arithmetic, geometric, and harmonic means 
between any two positive quantities are in descending order of 
magnitude. 


a ae with a rational denominator. 
(6) Simplify (28—107/3)?— (7+47/3) ~?. 


2. (a) Express 


3. Find the sum of 2m terms of a series of which every even term 
is a times the term before it, and every odd term c times the term 
before it, the first term being unity. 


4. Solve the following equations: 
(a) x4+1—3 (03+) = 227; 
(b) V 3x?—2K-+o+V 3x7— 2x—4= 13. 


5. Find the number of ways in which m,+m.+ ---+~+m, 
things can be divided into 27 groups containing m,, m.,---+-, 
M2, things severally, when m=m,=m;= +--+ , and m=m,= 


6. Prove that the number of combinations of ” things, at a time 
when repetitions are allowed is equal to the number of combinations 
of m+r—1 things y at a time when repetitions are excluded. 


7. Sum the following series to terms and to infinity: 


Eee oer ie lO 
Aeqic at es 
8. Find the sum of z terms of the series: 


t-+-34--027-+ 1084-15444 2 + +s 


9. Aand B play for a prize. A is to throw a die first, and is to 
win if he throws 6. If he fails B is to throw, and to win if he throws 
6 or s. If he fails A is to throw again, and to win with 6, 5, or 4, and 
so on. Find the chance of each player. 


ro. If ten things are distributed among three persons, find the 
chance of a particular person having more than five of them. 
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PART 4 


1. State the steps to be taken (a) in finding the derivative of 
/(x) from the definition, (0) in finding the points of inflection on the 
curve y=f(x). 


2. Differentiate the pagal functions: 


‘ ; dy 24% 
3. Given y?+y=x?, show that 55= eG 


4. State the comparison test for convergence of an infinite 


series, and apply it to prove that the series ae area soe. t 
is convergent. 
5. Integrate the following functions: 
(a) rey Os ae 
6. Find the value of x for which f(x) = 3000, given f(10)=1754, 
f(15) = 2648, f(20)=3564. 


7. (a) When two terms are missing from a series of 2 equidistant 
terms, show how to find the missing terms. 

(b) When several equidistant values of a function are given, 
and one isolated value, show how to find other values. 


8. (a) Prove that Suan 2A) 1), Ang BER 


(b) tan? «+tan4 x; 


=a ; 
) bean this formula to find the value of 13+ 23+ 334+ ---- 
etal je 


g. Find the standard deviation of the following frequency dis- 
tribution: 
Ages of pupils,” 12 «13 914 45 #10 17 
Frequencies, 7 Va5 7 186, TiAe Of no 


10. (a) When the correlation coefficient r is given by r= czalyt 


explain how the values of x; and yj are obtained from the pairs of 
values: (Xx, Vs); CXS) 2) ee oe ee a 


1926] Examination Papers 165 
(6) Show that the above formula is equivalent to 


(Xi VY; —XY 


~= 


PART 5 
(Table of a; for use with this paper is printed on the last page.) 


1. (a) Express (1-+7)” in terms of j, d, 5, and 6’, where 7 is the 
effective rate of interest, 7 the nominal rate, d the rate of discount, 
5 the force of interest, 6’ the force of discount. 

eee ; : : : 
(b) Reduce i ton ordinary interest function, showing 
n | n| 


your work in detail. 
2. (a) (1) Prove algebraically that init eet ee 


(2) Give the formula in terms of z for the amount at 
the end of twenty years of $1.00 per annum payable monthly in 
advance and accumulating at the effective rate 2 per annum. 

(6) Life insurance proceeds of $25,000 were left to a boy 
aged sixteen on condition that they were to be held by the company 
at interest until he reached age twenty-one and at that time applied 
to purchase an annuity-certain of nineteen annual payments, first 
due at age twenty-one. The payments for ages twenty-one to 
twenty-four are to be one-third as large, and for ages twenty-five 
to twenty-nine to be two-thirds as large, as for ages thirty to thirty- 
hine. The company operates on a 3 per cent basis, but allowed an 
extra 1 per cent—a total of 4 per cent—interest while the procedse 
were at interest. The boy having now reached age twenty-one, how 
much will his first annuity payment be? 

3. A municipality issues $100,000 in $100 bonds at 4 per cent, 
maturing in sixteen years, and $500,000 in $500 bonds at 6 per cent, 
maturing in four years. Purchasers are required to take an equal 
number of each issue. A certain purchaser desires a yield of 6 per 
cent on his whole investment over the entire sixteen years, but 
calculates that he can reinvest the principal of the larger issue on 
maturity at only 5 per cent for the remaining twelve years. What 
maximum price should he pay for each unit of one $100 bond and 


one $500 bond? 
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4. A war loan of $25,000,000 bearing 5 per cent interest is to be 
retired in full, both principal and interest, as follows: The interest of 
$1,250,000 is to be paid at the end of each year for eight years, and 
a sinking fund earning 4 per cent accumulated during this period, 
first payment at the end of one year. At the end of eight years the 
sinking fund is to be applied to the loan, and the balance refinanced 
by the payment annually at the end of each year for twelve years of 
$2,000,000, to include both principal and interest. What sum must 
be set aside annually during the first eight years toward the sinking 
fund, and what will be the amount of the sinking fund at the end 
of the eight-year period? 


5. A 43 per cent bond, par value $1,000, with semiannual cou- 
pons, matures in fourteen years and was bought for $950.11 just after 
payment of semiannual coupon. 


(a) Find approximate yield convertible semiannually, using 
k 
on 
the formula 7 pase 
re ed 
2n 
(6) Derive formula in (a). 


6. On July 1, 1926, a 4 per cent bond of $1,000 par value with 
semiannual coupons and maturing July 1, 1929, is purchased for 
$972.46, yielding an effective rate of interest of 5 per cent, con- 
vertible semiannually. The purchasing corporation uses the amorti- 
zation method of valuation. Assuming principal and interest paid 
as due: 

(a) State the various book entries, giving the actual amounts 
and dates necessary until and including the maturity of the bond. 

(0) What asset items as of December 31, 1927, will result 
from the purchase of this bond? 


7. (a) Discuss briefly how a company might treat depreciation 
of buildings in its accounting transactions. 
(6) Discuss briefly the nature and purpose of Controlling 
Accounts. 


8. From the following Trial Balance make up a Profit and Loss 
Statement and a Balance Sheet: 
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TRIAL BALANCE 


DECEMBER 31, 1925 


Cash acerrrcn: soc rie aere was $ 1,000 
Notes Receivable. ...-.2.......... 2,000 
Accounts Receivables... 4.4.00 3,500 
Merchandise Inventory........... 5,000 
Furniture and Fixtures........... I ,000 
INOtest#Rayablese stews wrt ere wots seals $ 1,000 
Accounts Payable sameremeer eee oo ore ie I ,000 
Capital Rae eter eee 10,000 
Sales rence ena cls cays chore a coee aanncszo snnes 19,000 
Purchasesvneer tetra tet te decorates 15,000 
IEP OCNSES spires muni enna aotale cust aeelo's 4,000 
Imterestaan cel) SCOUN tera eEe inner reir 500 


$31, 500 $31,500 


The adjustment data as of December 31, 1925, is: Merchandise 
Inventory, $7,000; Expenses Paid in Advance, $100; Accrued Expenses, 
$500; Interest Receivable, $200; Depreciation of Furniture and Fixtures, 
$100; Bad Debts Estimated at $200. 
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2 


14 Per Cent | 2 Per Cent | 2} Per Cent | 3 Per Cent | 4 Per Cent | 5 Per Cent |6 Per Cent 


I 0.9852 0. 9804 0.9756 0.9709 0.9615 0.9524 0.9434 

2 1.9559 1.9416 1.9274 1.9135 r. 8861 1.8594 1.8334 
3 2.9122 2.8839 2.8560 2.8286 eT pet Pin OD) 2.6730 
4 | 3-8544 | 3.8077 | 3.7620} 3.7171 | 3.6299 | 3.5460] 3.4651 

5 4.7826 | 4.7135 | 4.6458 | 4.5797 | 4.4518 | 4.3205 | 4.2124 
6 5.6972 5.6014 5. 5081 Sy nee, 5.2421 520757 4.9173 

a 6.5982 6.4720 6.34094 6. 2303 6.0021 5.7804 5.5824 
8 7.4859 7.3255 Tes eM: TAOLOT. | O. 7327 OV A082 6. 2098 
9 8.3605 8.1622 7.97009 7.7801 |) 7.4353 7.1078 6.8017 
10 Q. 2222 8.9826 Sa7ao0 8. 5302 8. 1109 eo OMT 7.3001 
II 10.0711 9. 7868 9.5142 Q. 2520 8.7605 8.3064 7.8869 
I2 10.9075 | 10.5753 | 10.2578 9.9540 9.3851 8. 8633 8. 3838 
13 | 11.7315 | 11.3484 | 10.9832 | 10.6350 | 9.9856 | 9.3936 8.8527 
14 | 12.5434 | 12.1062 | 11.6909 | 11.2961 | 10.5631 9. 8986 g. 2950 
iin |heaneyy celles || i eeeyKoied | we exehiAl | aianacoleetoy |l ami pmunoyay || BKo\, iy<oyy1 Q. 7122 
EO) | 4.0303 | 1355777 lets Os 5Ou |e, 5000) | al, 0523) | DOnos Om mlon TOs 
9 14.0070 | 14-2010) | 37122) | e1S.TOOD \ei2500575|elt.2 74m tony 7. 
18 | 15.6726 | 14.9920 | 14.3534 | 13.7535 | 12.6593 | 11.6896 | 10.8276 
19 | 16.4262 | 15.6785 | 14.9789 | 14.3238 | 13.1339 | 12.0853 | 11.1581 
20 | 17.1686 | 16.3514 | 15.5892 | 14.8775 | 13.5903 | 12.4622 | 11.4699 
21 17.9001 | 17.0112 | 16.1845 | 15.4150 | 14.0292 | 12.8212 | 11.7641 
22 18.6208 | 17.6580 | 16.7654 | 15.9369 | 14.4511 | 13.1630 | 12.0416 
23. | 19.3309 | 18.2922 | 17.3321 | 16.4436 | 14.8568 | 13.4886 | 12.3034 
24 | 20.0304 | 18.9139 | 17.8850 | 16.9355 | 15.2470 | 13.7986 | 12.5504 . 
25. (820.7100 | 19.5235 | 18.4244 | 17-4130 | r5.0227 |14..6030) | 1247634 
26 | 21.3986 | 20.1210 | 18.9506 | 17.8768 | 15.9828 | 14.3752 | 13.0032 
27 22.0676 | 20.7069 | 19.4640 | 18.3270 | 16.3296 | 14.6430 | 13.2105 
28 22.7267 | 21.2813 | 19.9649 | 18.7641 | 16.6631 | 14.8981 | 13.4062 
200 1823-3 70L || 2h S444 20, A53cN IP TO.1SS5 19 10.963 71 L5a04 00m) ns45007 
30 | 24.0158 | 22.3965 | 20.9303 | 19.6004 | 17.2920 | 15.3725 | 13.7648 

PART 6 
: I 
1. (a) Develop by general reasoning: Puj=>_——4. 
xn | 


(0) If me= 


eoeveee 


Bariraee prove that pp=1—m,+3m;—1m + 
5 (etd, 42) - IA HS oe: 


2. Given the following mortality table deduce the complete 
expectation of life, the curtate expectation of life, the most probable 
after life time, and the vie probable for age ninety-one. 
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Age ly 
OO Giemsa aha ctetotr ere 847 
QE acts sietstasnetnn, sare se 462 
QD raieatera ein Nexen eso. 216 
3 eee acres cre rae 79 
OAs stars oe oes 21 
Oy an forage ets ODN 3 
QO A eerie ° 


3. (a). Express as definite integrals | naz, Az, Vx. 


(6) Find expressions for . ex, . As 

4. (a) It is desired to provide for a child aged six a temporary 
annuity of $1,000 for four years, first payment at age eighteen. In 
event of the death of the child before the age of eighteen, the net 
premiums will be returned without interest. Derive the formula in 


select commutation symbols for the net premium. 


(b) Derive the formula for calculating the return premium 
factor by which a twenty-payment life premium should be multi- 
plied to provide for the return of all premiums paid in event of 
the death of the insured within twenty years. 


5. Derive in commutation symbols the annual premium pay- 
able for 7 years for an annuity of 1 on the life of « deferred 1 years, 
with no return in the event of death during the premium-paying 
period; but with a return in one sum at death, if that occurs after 
the annuity is entered upon, of the excess of the total premiums paid 
over the sum of the annuity payments received. What difficulties 
will appear in the use of the formula and how can they be met? 


6. (a) Prove that a” =a, (: _ =) (approximately). 


(6) Demonstrate algebraically whether a, is greater, equal 
to, or less than @,,). 


7. (a) What would be the result of entering with a, 
(z) An annual premium conversion table? 
(2) A single premium conversion table? 
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(b) Show algebraically that for a mortality table following 
Makeham’s Law a constant increase in the force of mortality has the 
same effect on a; as an increase in the rate of interest. 


Preti— Pix 


8. (a) Prove that ;Viq= Bowena 


(b) Give the “equation of equilibrium,” that is, the equation 
expressing relationship between the reserve at the beginning of a 
year, the interest earned thereon, and the net cost of insurance with 
the corresponding reserve at the end of the year in such a form that 
the actual interest earned on the reserve may be easily compared 
with the interest required to maintain the reserve, and the actual 
net cost of insurance may be compared with the expected cost of 
insurance or death-strain. 


RART 7 


1. (a) Compare and analyze the following probabilities: 
Gays 11QeXs1Qys and 1 gay . 


(b) Show in the case of a mortality table following Gom- 
pertz’ Law that 


[193 =QE,X | Jay. 


2. (a) Analyze the property of Makeham’s Law that justifies 

a substitution of a joint life annuity on m lives of equal age w in 
place of a joint life annuity on m lives of unequal ages. 

(b) Show that doubling the force of mortality is equivalent 

to taking two lives of equal age in calculating the expectation of life, 
the life annuity, and the single premium for insurance. 


3. (a) Obtain the value in terms of simple functions of a—2 


wxys * 


(6) There are two expressions for the value of a reversionary 
annuity to («) after (y), namely: 


Zv"(nPe—nPxy) and poeta (st aa) : 
aby 


Give an algebraical demonstration that these are identical. 
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= ay e 
4. Express Ay:y:s, Azy:2, and Ay, as definite integrals. 


5. (a) Give an approximate value of a") in terms of dzy, and 
forces of interest and mortality. 


d 7 ig = 


6. If the probability that («) will die before (z) is .1996, the 
probability that («) will die before both (y) and (z) is .1610, the 
probability that (y) will die before (z) is .2990, the probability that 
(y) will die before both (x) and (z) is .2602, find the values of the 
following probabilities: 


(x) That the survivor of («) and (y) will die before (z); 
(2) That (x) will die before (z), (y) having died first. 
7. Deduce a formula for the annual premium for an insurance 


payable if a life aged (#) dies within the next five years, or if he 
lives five years and dies after another life now aged (y). 


8. Give the simplest symbol representative of each of the fol- 
lowing integrals and explain fully the meaning of each function: 


oO 
my, { VL, 4 by 4t(le—lo44)My-+ iets dt ; 
YZ Jo 
[e.e) 
of U' Pwny(I— Ps) Mw -+edt 5 


(oe) 
Og O'Dea {Ly + sptytt(ls—lers) let sete (ly—ly 4s) } Orgs dt . 
YY" ° 


PART 8 
1. In the construction of tables of the functions 
(1-++2)*, v", Sx) and a), 
what methods of calculation and of verification would you employ 
to insure the accuracy of the results? 


2. Illustrate how you would compute select commutation col- 
umns based on American Men Table with 33 per cent interest. 


3. Discuss the construction of a service table involving both 
the mortality and the withdrawal rate. Illustrate the commutation 


172 Examination Papers [June 


columns that you would use in evaluating benefits depending on 
these functions. 

4. Explain the commutation columns that you would construct 
in combining the rate of disability and the rate of mortality after 
disability to be derived from a new investigation with the American 
Men Ultimate Table to produce a new table similar to Hunter’s 
Disability Table. 

5. (a) Give the formula for the annual premium for the waiver 
of premium benefit in connection with a twenty-year endowment 
contract. Explain the meaning of the symbols used. 

(b) Prove that developing the active life reserve on a premi- 
um waiver benefit on ordinary life policies with benefit and premium 
each limited to age sixty on the retrospective basis gives a formula 
equivalent to that on the prospective basis. 

6. Obtain the formula for the annual premium for a waiver of 
premium benefit on a twenty-payment life form using Hezlett’s 
Disability Table and explain the symbols used. 

7. (a) Discuss how you would calculate the premium for the 
additional indemnity benefit in connection with a ten-payment life 
policy issued at age thirty where the additional indemnity pro- 
vision is applicable in the event of death due to certain causes be- 
fore age seventy—the extra premium to cease with the regular life 
premium; and how you would calculate the reserve at the end of 
the ‘th year from inception. 

(b) Discuss briefly the history of life insurance in the United 
States before 1880. 

8. Discuss very briefly the development of eight important ad- 
vances which life insurance companies of the United States have 
quite generally made in the past fifteen years toward increasing 
service to policyholders or in extending service to new classes of 
policyholders. 


EXAMINATION FOR ADMISSION AS FELLOW 
PART 9 


1. A number of companies undertake a joint investigation of 
their mortality experience from the anniversary in 1goo to the anni- 
versary in 1925 under all immediate single life annuities exposed 
within that period. 

(a) The investigation will be both by lives and by amounts; 
what precautions are necessary on this account? — 
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(6) The policy year method will be used; what advantages are 
thereby gained? 

(c) Describe the columnar arrangement of a perforated card for 
recording the data. 

(d) Select tables are to be constructed; state exactly how you 
would find Ejs)+1, the exposed to risk ¢ years after issue at age x. 


SES (alsl— 372), to the 


series y=n? from n=1 tom=13. Explain results. 


2. Apply the graduation formula, G= 


3. What special problems arise in the compilation and gradua- 
tion of mortality tables from census reports? Illustrate your answer 
by references to the U.S. Life Tables, ro10. 


4. (a) Comment on the methods employed in the Swedish In- 
vestigation of Mortality among insured lives subject to extra hazard 
published in 1921, as to the fundamental assumption, the data re- 
quired, and the manner of deriving mortality ratios, stating what 
advantages and disadvantages you see in this plan of investigation. 

(b) State the method employed in graduating the following 
tables: American Men, American Annuitants’, Carlisle, Combined 
Experience. 


5. Name the eight chief factors into which a life insurance risk 
may be resolved and make a concise classification under these eight 
headings of the information, usually elicited by the home office for 
the purpose of passing upon applications for new insurance, it being 
assumed that the usual complete medical examination has been 
required. 


6. (a) Discuss the importance of family history in selection, 
stating the results shown in published investigations with your com- 
ments thereon. 

(b) What is to be said for and against the practice of granting 
short-term endowment insurance at standard rates to certain appli- 
cants declined standard whole-life policies? 


7. (a) Name five of the most frequent causes of permanent 
total disability in the order of importance. 

(6) A company analyzes its disability claims to find what per- 
centage each cause of disability represents of the total number. 
State in detail what company characteristics you would bear in 
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mind when comparing the results with the published experiences of 
other companies, and how you would expect the percentages to be 
affected thereby. 


8. Define each symbol in the following expression: 


2? —,N2?, + Di (A ss) 
ie ee SR eh 


x 


ian—1| aa 
k Dy 


PART I10 


1. An established company with ample surplus will introduce a 
new scale of premiums and henceforth write only participating poli- 
cies, reserving by the American Experience Table on the full level 
net premium plan. State with your reasons what general formula 
and basis you would recommend for the gross premiums and what 
interest rate for the reserves; also explain what tests you would 
apply to the premium scale before releasing it. 


2. A company attaches to an ordinary life policy an agreement 
to hold the proceeds on death of the insured intact until subsequent 
death of the beneficiary and to pay the beneficiary interest during 
such time at 6 per cent per annum. Recommend the basis for a 
suitable non-participating extra premium and state your reasons. 


3. Discuss the problem of determining suitable premiums for 
industrial insurance. 


4. (a) Explain four office methods used in the United States for 
policy valuations, giving the advantages of each and the circum- 
stances under which each would be suitable. 

(6) What collateral advantages are desirable in an office policy 
valuation system? 


5. Discuss the advantages and disadvantages of preliminary 
term valuation. 


6. How would you determine the following liability items? 

(a) Liability on policies cancelled but not included in “net 
reserve” upon which a surrender value may be demanded. 

(0) Reserve for net death losses incurred but not reported. 

7. (a) Define “‘surrender charge” and state what limit is set 
upon it by the laws of New York State. 
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(b) Give a retrospective and prospective reason for a surrender 
charge as well as your opinion of the merits of the reasons that you 
give. 

8. It is suggested that a simple rule for change calculations 
would be to use the difference in reserves in all cases. (a) Give the 
arguments for and against the adoption of the rule for changes in 
general, and (0) indicate what exceptions to the rule you would 
consider imperative. 

PARTS At 


N.B.—Candidates that did mof pass Part 10 prior to 1926 are required 
to answer questions 1-8 and should omit 9 and ro. Candidates that passed 
Part 10 prior to 1926 should omit questions 1 and 2 and are required to 
answer 3-10. 


Required only of candidates that did not pass Part 10 prior to 1926: 


1. (a) Give four important requirements of a satisfactory meth- 
od of surplus distribution. 

(6) How would the requirements of (a) be met in the case of a 
steadily growing company with level premium reserves and ample 
contingency funds and with actual mortality and interest experience 
slightly better than the A.M. Table and 45 per cent, if the dividend 
formula is 1.045 X (gross premium—8} per cent gross premium— 
$2.00—net premium on basis of A.M.“) at 43 per cent)? 


2. (a) How would you estimate the drain on surplus of a given 
amount of business likely to be written during the year by a com- 
pany carrying full level premium reserves? 

(b) Discuss the problem of issuing participating immediate life 
annuities. 


Required of all candidates: 


3. What objections are there to the Convention Blank Annual 
Statement and what can you say in favor of the form? 


4. Show how the company’s mortgage loan, bond and policy 
loan transactions appear in the items of the annual statement. 

5. Indicate how the principles underlying the second part of the 
Gain and Loss Exhibit giving the changes in surplus according to 
classes or lines of business differ from the principles underlying the 
first part of the Exhibit. 
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6. What objections have been made to the amortization method 
ot valuing bonds? 


7. Discuss farm loans and railroad bonds as investments for life 
insurance companies. Would you recommend the purchase of 
Equipment Trust Securities and why? 


8. (a) State the chief advantages and disadvantages of the sole 
proprietorship, the partnership and the corporation as forms of 
business organization. 

(b) Give five important defects of the national banking system 
of the United States met by the Federal Reserve Act of 1913 and 
explain the corresponding remedies that the Act provided. Have 
any defects become apparent in the operation of the Federal Re- 
serve System? 


Required only of Candidates that passed Part to prior to 1926: 


9. Under a certain death claim the net proceeds are $11,120.60, 
consisting of $10,000.00 face amount, $2,740.00 dividend additions, 
and $47.20 post mortem dividend minus $142.00 outstanding premi- 
um instalments and $1,500.00 principal and $24.60 accrued interest 
on policy loan; the proceeds are to be paid under a settlement option 
in ten equal annual instalments of $1,266.00, the first due immedi- 
ately. 

Indicate every place where this transaction will appear at the 
end of the year in pages 1-6 of the Convention Blank Annual 
Statement, except the liabilities. 


10. Outline the course of the rate of interest earned by life in- 
surance companies during the past twenty-five years and explain 
four important factors responsible for the trend during that time, 
showing to what conclusions they lead as to the future trend. 


PART 12 


N.B.—Candidates that did not pass Part 11 prior to 1926 are required to 
answer questions 1-8 and should omit 9 and 1o. Candidates that passed Part 
Ir prior to 1926 should omit questions 1 and 2 and are required to answer 3-10. 


Required only of candidates that did not pass Part 11 prior to 1926: 


1. (a) What elements are necessary to make a contract valid? 
Discuss how these requirements are met in a life insurance contract. 


1926] Examination Papers fy 


(6) Enumerate the various federal, state and local taxes to 
which a life insurance company operating exclusively in the United 
States is subjected by statutory requirements. 

2. Suppose that a well-established company incorporated under 
the laws of either Illinois or Canada contemplates operating in New 
York State. Give details of the legal requirements that you, as its 
actuary, would consider when studying the question. 


Required of all candidates: 


3. Give a brief statement of the limitations that a company 
should observe in connection with the special income settlements 
for which it will make provision in its policies. 

4. (a) Draft a participation clause in which the usual options 
are included. 

(b) What advantages and disadvantages do you see in the gen- 
eral practice of effecting policy changes by indorsement of the orig- 
inal policy as against issuance of an entirely new contract. 

5. Astate teachers’ retirement fund is advocated. What advice 
should an actuary give the commissioner of education who asks his 
suggestions for making the plan as effective as possible. 

6. Discuss any published experience under the double indem- 
nity feature. 

7. The entire capital stock of an established non-participating 
life insurance company is to be sold and you have been asked to set 
a value upon it. What information would you consider necessary, 
and how would you use it in determining the value of the stock? 


8. Discuss the position occupied by the assessment system in 
the life insurance field of the United States and Canada at the 
present time. 


Required only of candidates that passed Part 11 prior to 1926: 
g. State the main points to be covered in a treaty under which 
a life insurance company cedes its excess to a reinsurance company. 
1o. Outline the British scheme of National Health Insurance. 
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RESULTS OF EXAMINATIONS 


Examinations were held by the Institute on April 13 and 14, 
1926, with the following results: 


ASSOCIATESHIP 


PART 1 


One hundred forty-four candidates presented themselves for exam- 
ination and the following fifty-six passed: 


Abernethy, J. R. 
Amerman, G. H. 
Auden, M. F. 
Barthel, C. E. 
Batho, M. B. W. 
Benson, C. H. 
Bower, P. S. 


Breithaupt, W. H. 


Brown, E. D. 
Bucknell, E. F. 
Clair, J. J. 

Clark, G. C. 
Decker, M. F. 
Delahunty, G. T. 


Domingues, M. C. 


Doran, A. B. 
Erway, R. E. 
Faith, E. L. 
Feldman, I. 


Fisher, G. A. 
Fletcher, J. G. 
Grassby, G. M. 
Harper, R. J. 
Higdon, J. C. 
Hillard, W. L. 
Hollies, W. G.. 
Holmes, B. T. 
Hondrop, P. 
Houston, F. E. 
Jones, O. H. 
Keith, M. W. 
Kirkpatrick, C. C. 
Kuhlemeier, C. A. 
Larsen, M. N. 
Meharres ss): 
Lemon, H. B. 
Long, L. L. 
MacLean, N. B. 


Mackenzie, R. S. 
Mansz, A. A. 
Martin, R. J. 
Mincks, W. W. 
Orloff, C. A. 
Pakes, E. 
Pendergast, D. 
Perkins, F. P. 
Pierce, R. W. 
etapa, IR, IR 
Schirm, O. G. 
Stocking, L. A. 
Thompson, E. W. 
Tibbs, E. O. 
Turnbull, D. MclI. 
Twiss, J. F. 
Unsworth, N. R. 
Watesom: 
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One hundred thirty-one candidates presented themselves for examina- 
tion and the following fifty-nine passed: 


Abernethy, J. R. 
Abrahamson, T. A. 
Ambler, A. B. 
Amerman, G. H. 
Andrews, L. R. 
Armantrout, E. D. 
Auden, M. F. 
Batho, M. B. W. 
Benson, C. H. 
Bower, P. S. 
Brown, E. D. 
Burchell, J. R. 
Chen, S. TL. 

Chaya, Io Je 

Clark Ga: 
Craic Dis: 
Decker, M. F. 
Domingues, M. C. 
Doran, A. B. 
Elander, A. E. 


Estes, E. F. 
Faith, E. L. 
Feldman, I. 
Fletcher, J. G. 
Fletcher, R. V. 
Frederick, R. A. 
Grassby, G. M. 
Higdon, J. C. 
Higginson, G. W. 
Hilliard, W. L. 
Hollies, W. G. 
Holmes, B. T. 
Huston, F. E. 
Jennings, W. C. 
Johnson, H. E. 
Jones, O. H. 
Keene, E. L. 
Keith, M. W. 


Kuhlemeier, C. A. 


Lehane, L. J. 


PART 3 


Lemon, H. B. 
Long, L. L. 
MacLean, N. B. 
Mackenzie, R. S. 
Mincks, W. W. 
Pendergast, D. 
Perkins Ene 
Pullen jaG: 
Reilly, G. E. 
Roberts, D. A. H. 
Schirm, O. G. 
Smith, L. G. 
Sullivan, C. O. 
ciurners PaeAe 
Twiss, J. F. 
Ungerleider, A. L. 
Vernon, G. H. 
Vetter, L. 
Whitbread, R. B. T. 


Seventy-eight candidates presented themselves for examination and 
the following thirty-four passed: 


Abernethy, J. R. 
Ambler, A. B. 
Amberman, G. H. 
Auden, M. F. 
Brown, E. D. 
Glairj- I: 
Danzinger, L. J. 
Decker, M. F. 
Doran, A. B. 
Fletcher, J. G. 
Higdon, J. C. 
Hilliard, W. L. 


Hogan, F. J. 
Hollies, W. G. 
Holmes, B. T. 
Jennings, W. C. 


Kirkpatrick, C. C. 
Kuhlemeier, C. A. 


Larsen, M. N. 
Lehane, L. J. 
Long, L. L. 
MacLean, N. B. 
Mincks, W. W. 
Nicholson, E. H. 


Pakes, E. 
Perkins, F. P. 
Reilly, G. E. 
Tuck, E. 

Abtereaeyg, 12 “Ny 
Twiss, J. F. 
Ungerleider, A. L. 
Unsworth, N. R. 
Wood, D. 

Yates, S. D. 
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PART 4 


Sixty-seven candidates presented themselves for examination and 
the following thirty-eight passed: 


Amerman, G. H. Ferguson, A. A. Myers, O. J. 
Angerer, J. W. Graeser, A. O. Pakes, E. 
Armantrout, E. D. Hilliard, W. L. Perkins, F. P. 
Atwater, R. B. Holmes, B. T. Reilly, G. E. 
Auden, M. F. Jennings, W. C. Sarson, H. M. 
Bell, W. M. Keene, E. L. Skelding, G. A. 
Brown, E. D. Kuhlemeier, C. A. Tuck, E. 
Carson, C. E. Lemon, H. B. urmery bean 
Chenwonks Long, L. L. Twiss, J. F. 
Clair J. J. MacLean, N. B. Ungerleider, A. L. 
Craig, D. S. Martin, R. J. Wadleigh, W. L. 
Decker, M. F. Mincks, W. W. Wood, D. 
Ede, C. F. Myers, G. W. 

PART 5 


Forty-three candidates presented themselves for examination and 
the following twenty-two passed: 


Armantrout, E. D. Green, E. C. Nelson, C. E. 
Atrubin, H. M. Holtzman, E. Pall, G. 
Batho, E. R. Lyle, A. M. Shannon, S. 
Beveridge, J. R. Menge, W. O. Shepherd, P. 
Buckner, D. E. Michener, S. Wallace, W. 
Conrod, S. F. Mims, J. L. Wellman, A. C. 
Danzinger, L. J. Motts, T. M. Woolery, J. M. 
Estes, E. F- 

PART 6 


Thirty-seven candidates presented themselves for examination and 
the following eighteen passed: 


Atrubin, H. M. Longnecker, J. V. Preston, R. F. 
Batho, E. R. Lyle, A. M. Schillig, E. M. 
Beveridge, J. R. Menge, W. O. Shannon, S. 
Buckner, D. E. Michener, S. Shepherd, P. 
Conrod, S. F. Nelson, C. E. Wellman, A. C. 


CoxalraG: Pall, G. Woolery, J. M. 
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PART 7 


Twenty-eight candidates presented themselves for examination and 
the following nineteen passed: 


Anderson, T. L. Evans, J. H. Michener, S. 
Atrubin, H. M. Huehl, W. H. Pall, G. 
Batho, E. R. Irwin, P. C. Shannon, S. 
Beveridge, J. R. Linder, J. Shepherd, P. 
Buckner, D. E. Little, J. E. Smith, L. G. 
Coates, C. S. Menge, W. O. Wellman, A. C. 
Conrod, S. F. 

Part 8 


Twenty-four candidates presented themselves for examination and 
the following fifteen passed: 


Atrubin, H. M. Evans, J. H. Richter, O. C. 
Batho, E. R. Irwin, P. C. Shannon, S. 
Beveridge, J. R. Longnecker, J. V. Wellman, A. C. 
Buckner, D. E. Menge, W. O. Woolery, J. M. 
Conrod, S. F. Nelson, C. E. Young, F. E. 
FELLOWSHIP 
ParT 9 


Twenty-one candidates presented themselves for examination and 
the following fourteen passed: 


Bjorn, W. Kineke, F. D. Shepherd, B. E. 
Clarke rial. MacKinnon, W. D. Shudde, L. O. 
Cross, C. F. Martin, L. R. Stowe, H. J. 
Dandy, J. P. Moyer, R. E. Warren, L. A. H. 
Davis, M. E. iprentice) Gade 

PART IO 


Twenty candidates presented themselves for examination and the 
following seventeen passed: 


Budinger, J. A. Kalmbach, L. J. Prentice, G. T. 
@lark, H. L: Kineke, F. D. Shepherd, B. E. 
Cross.Ce E: MacKinnon, W. D. Shudde, L. O. 
Dandy, J. P. McClurg, D. R. Stowe, H. J. 
Davis, M. E. Martin, L. R. Young, J. R. 


Eastlack, A. C. Moyer, R. E. 
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PART II 


Fifteen candidates presented themselves for examination and the 
following eleven passed: 


Budinger, J. A. Kineke, F. D. Moyer, R. E. 
(ColerwWeeke Lehman, A. T. Oates, M. 
Davis, M. E. McAndless, A. J. Stowe, H. J. 
Good, A. C. Martin, L. R. 

PART 12 


Eighteen candidates presented themselves for examination and the 
following twelve passed: 


Budinger, J. A. Goodrich, C. R. McAndless, A. J. 
Coler, W. P. Kineke, F. D. McClurg, D. R. 
Davis, M. E. Koch, E. B. Martin, L. R. 


Good, A. C. Lehman, A. T. Moyer, R. E. 
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ADDRESS BY THE PRESIDENT, J. G. PARKER 


In acting as your presiding officer for the first time I would like 
publicly to express my very keen appreciation of the honor you have 
done me in electing me to this high office. I would also take this 
occasion to express to you my gratitude for giving me the oppor- 
tunity of serving with you for the good of this Institute, first as one 
of your members, then as a member of your Board, and now as your 
President. 

Before making any remarks I would review briefly the work of 
your Board of Governors since the last meeting. 

A suggestion was made in June in regard to a change in the 
order of business so that it might be unnecessary every year to put 
through a motion changing the hour of the election of the officers 
and the Board. An amendment to the by-laws has been drafted, 
submitted to the Fellows in accordance with the constitution, and 
will be considered by you at this meeting. 

A committee of the Board has for some years had under con- 
sideration an amendment to the constitution with reference to the 
status of the past presidents on the Board of Governors. The work 
of this committee has been embodied in a suggested change in the 
constitution, which has also been submitted to the Fellows and will 
be open for your consideration at this meeting. 

With the notices which you received concerning our Convention 
here today there was forwarded to you an outline of a plan for the 
securing of bound copies of our Record at the small additional cost 
of one dollar per volume. Your Board, through its Editor and Secre- 
tary, has-made this arrangement which, I am sure you will agree 
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with me, is an admirable one for every member. May I draw atten- 
tion to the fact that it is possible for you to make arrangements at 
this time with our printer for the binding of your old copies at an 
especially favorable rate, due to the fact that many will be availing 
themselves of the privilege. A memorandum was prepared by the 
Secretary showing in detail all the matter contained in a complete 
set of Te Record and giving complete instructions in regard to the 
binding of the various volumes. 

Your Board hopes that during the year a start may be made 
upon the work of preparing an Index of the first fifteen volumes of 
The Record. 

In making this, my first presidential address, to the members of 
the American Institute I have thought it might be timely to speak 
of the rather recent interest acquired by Canadian companies and 
Canadian actuaries in the work of our Institute, touching upon the 
reasons for this interest, commenting upon the value which the work 
of the Institute had been to its Canadian members, and, therefore, 
necessarily the value which they on their part have been to the 
Institute. I also purpose to sketch somewhat briefly the reciprocal 
value of membership accruing both to the Institute and to its new 
members in the work which lies before us in the coming years. 

A search through the numbers of The Record will reveal the 
fact that up to a few years ago only one Canadian actuary was a 
member of the American Institute and no company was sufficiently 
interested in its existence to be enrolled as a Contributing Member. 
The Year Book for 1926 shows in the list of Contributing Members 
12 Canadian companies, and I have the hope that before many 
meetings will have been held most of our Canadian companies 
will be here represented. The Year Book, moreover, shows that 
there are 7 actuaries practicing in Canada who are Fellows of the 
Institute, while one who secured his Fellowship through examina- 
tion has since died. In addition, 14 Associates are engaged in actu- 
arial work in various capacities while 30 Students from our offices 
and colleges are enrolled as such in the records of the Institute and 
have taken one or more of the examinations prescribed for Associ- 
ateship. 

It seems but natural that the question should be raised as to 
the reason for this growth in interest within the body of Canadian 
actuaries, Canadian companies, and Canadian students. 
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Undoubtedly the primary reason lies in the similarity of the 
problems affecting the Canadian companies and the companies of 
the middle western states. We live in a country of nine or ten million 
people scattered from the Atlantic to the Pacific. Our basic industry 
is agriculture. We have, in the process of development, tremendous 
stores of natural resources similar in their character to those in the 
United States. Large sections of our population are engaged in lum- 
bering, in the manufacture of pulp and paper, in mining. We have 
before us, as you have had, the problem of the assimilation of many 
thousands of foreign-born settlers who will be responsible in the 
days to come for the development of our country and its citizenship. 

Our agency problems, then, must be those of companies inter- 
ested in developing to the fullest extent a business among a rural 
population—a population prone to frequent changes of habitat, an 
ever increasing population. Our expense problems, which are vitally 
linked up with our agency management, present to us the same 
difficulties as are presented to you who are engaged in developing 
a similar business in the United States, particularly in those states 
of the Union which may be termed the “‘agricultural states.” 

Similarly, the situations forced upon us in attempting to solve 
the problems of the conservation of our business are the same as 
confront the companies in these states. Our old policyholders are 
scattered, as is our population, over wide areas, making the cost of 
personal contact for conservation purposes almost prohibitive. 

In our struggle for new business we have had the same urge for 
volume which has been felt by you. There has been an apparent 
willingness on our part to make almost any sacrifice to further the 
amount of new business which we can secure and pay for year by 
year. This has created within our companies, just as it has created 
within your companies, the problems of forced business, the switch- 
ing and changing of policies, brokerage business, the handling of the 
high-pressure agent, and the conserving of business written under 
high-pressure methods. Such problems, you may say, are not neces- 
sarily actuarial problems but they have been forced upon the actu- 
aries of many of our companies in their executive capacity. Particu- 
larly is this the case in companies of more moderate size where all 
of the burdens from every department rest upon the shoulders of a 
few official heads. 

In the underwriting departments we have been experimenting 
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along with you in an endeavor to find the proper rating for standard 
and substandard lives and for risks applying for disability benefits 
or Double Indemnity Accident benefits. 

In our actuarial departments we have been confronted with the 
necessity of approximating rates for Disability insurance; with the 
adaptation of statistical machinery not only for the valuation of 
policy liabilities but for accounting purposes, agency records, and 
many other general-office purposes. We have had to endeavor to 
foretell the effect of a possible change in the basis of valuation. We 
have had to face the necessity of meeting the competition of com- 
panies much larger in size, much older in business and in experience, 
the bulk of whose business is obtained from urban territories and 
the more thickly populated sections of the country. 

The problems here enumerated are, you will realize, only a few 
of those confronting all of us but they are vital and are of the same 
especial interest to companies operating in Canada and in the middle 
western states. 

It seems to me that the interest of our Canadian members was 
aroused by an attempt to find a solution to our many problems in 
common with those companies who are operating under similar con- 
ditions and in somewhat similar territories. . 

There has been in the Institute a very pronounced freedom of 
discussion, particularly in the open discussion of subjects of current 
interest which have been a part of the program of this Institute 
at each of its meetings. It, therefore, seems to me that the credit 
for the interest which the Canadian companies have shown in the 
American Institute must be given to the character of our informal 
discussions. ‘That this interest was active rather than passive may 
be judged by the fact that company after company has sought mem- 
bership in the Institute, and today we have members in attendance 
representing the majority of the progressive Canadian companies. 

In thinking over the reason why our informal discussions have 
been of such value to our members it has seemed to me that there 
has been one predominant factor in the success which has always 
attended this part of the program of the Institute. Under the consti- 
tution of the Institute duly credited representatives of contributing 
companies are entitled to all the privileges of the floor in regard to 
the presentation and discussion of papers and in the discussion of all 
subjects which are informally presented. The contributions which 
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these representatives have made to the discussions have been of 
great moment in determining the success which has always attended 
the meetings of this Institute since it has been my good fortune to 
be included among its members. 

But I believe you will agree with me that all of the benefit from 
a meeting is not derived from attendance at the various convoca- 
tions. The good-fellowship created and the friendships formed with 
the representatives of the companies attending the meetings have 
been a very prominent factor of our connection with the Institute; 
and while a great deal of assistance has been gained by the free and 
frank statements which have been made on the floor, yet the oppor- 
tunity of a heart-to-heart talk at the luncheon table, in the corridors 
before or after the meetings, at our informal dinners, in the rooms 
of the members, has made the meetings of the Institute of great 
personal value to me and to all of my friends with whom I have 
discussed the matter. Not only have we been able to form new 
friendships among the actuaries of the United States but we also 
now have the privilege of numbering among our friends many of the 
executives of the various companies whom it had not been our good 
fortune to meet in other years. 

Naturally the benefit accruing to our Canadian members has 
not been entirely one sided, and the records of the Institute show 
many contributions from the Canadian actuaries to the discussions 
at all of our conventions. In the matters of underwriting practice, 
of non-medical insurance, of attempted solutions of many other of 
our common problems, we have given freely all the information at 
our disposal. 

But we are not interested merely in a review of the recent prog- 
ress of the Institute. Our future activities must be of great moment 
to us, and it is in contemplation of the work which lies before us that 
I can see the great advantage which our Canadian members will 
derive from their association with this body. Many matters will 
come before us in the near future which will necessitate the close 
co-operation of all of our members in order that the Institute may 
accomplish its highest purpose. Many things suggest themselves to 
me at this time. I shall dwell on only two or three. 

A task which may well be undertaken by the Institute during 
the next few years will be the development of an experience on 
non-medical business. I think it has been found that the rural agen- 


188 Address by the President [November 


cies of our companies have transacted a greater proportion of their 
business on the non-medical plan than have the urban agencies. 
The data which might be furnished by the various member com- 
panies of this Institute, particularly of those companies doing largely 
a rural business, would be possibly more homogeneous in character 
than data derived from any other source or sources. A joint experi- 
ence, the results of a collaboration between the United States and 
Canadian companies, would have a practical value warranting the 
best efforts of the members of this Institute. 

A more difficult task, but one which should not be shirked on 
that account, is the preparation for a joint experience in connection 
with Disability insurance. The lack of homogeneous material has 
been a decided handicap in any such undertaking in the past and 
will undoubtedly be one of the great difficulties to be faced in any 
future investigation. It seems to me, however, that an experience 
derived from a larger number of companies of somewhat equal 
volume of business, companies doing business with similar classes 
of people, might offer problems less difficult of solution than an 
experience derived from a smaller number of larger companies. In 
any event I believe we would all have a feeling of greater security 
and satisfaction if we had at our command some disability statistics 
obtained from the records of companies doing business under some- 
what similar conditions and selecting their risks from similar classes 
of people. 

If it were deemed practicable an investigation could be under- 
taken to differentiate the degree of hazard from a disability stand- 
point in certain general occupational groups, or in groups showing 
certain physical impairments. The more companies who can share 
in such an experience, as long as there has been some measure of 
uniformity in underwriting methods and some homogeneity in risks 
undertaken, the better results will undoubtedly be obtained. 

Another task which could be assumed with advantage by the 
Institute would be an investigation into the mortality experience 
in various groups of impaired lives and in various occupations. I am 
thinking of an investigation along the lines of the Medico-Actuarial 
Investigation, which was published over fourteen years ago and 
which dealt with policies issued up to and including the year 1908. 
The companies associated together in this Institute, both of the 
United States and of Canada, would be peculiarly well fitted for the 


1926] Address by the President 189 


furnishing of data along occupational and physical lines which would 
be homogeneous in character due to the transaction of business 
among somewhat similar classes of people, due to certain groups 
having had a similar set of underwriting rules, both for standard and 
substandard business, and due to the fact that there would be no 
preponderance of material from any one company. 

These are only some of the problems with which the actuaries 
must be actively concerned during the next few years. In their solu- 
tion the Institute must do its full share, and I am of the opinion that 
constituted as it is, having the active assistance of many contributing 
companies, along with the trained assistance of its Fellows and 
Associates, it is peculiarly well fitted to undertake the tasks which 
are before us. 

May I add a further word in regard to the Institute itself. We 
have from year to year been making some advancement in the 
accumulation of funds hoping that at some future time we shall have 
a certain revenue from these funds which will enable us to maintain 
permanent headquarters. The accomplishment of this aim should 
ever be before our members because as our Institute grows in size 
the work which is thrust upon the Secretary becomes a burden too 
great for an executive of any company to bear for any length of time. 
With, however, the aid of permanent headquarters and the assistant 
who would be employed in such an office, a large part of the detail 
work would be taken from the Secretary’s shoulders and the burden 
would thus be relieved. This will tend to a greater stability in the 
position of the Secretary of the Institute, which is an end greatly 
to be desired by any body constituted as we are. 

One of the surest ways to increase the revenue of this Institute 
is to increase the number of the Contributing Members. I know 
from experience with our own company, which experience I am sure 
is borne out by the representatives of those contributing companies 
here today, that the advantage of belonging to the Institute com- 
pensates the company many times over for the small annual fee 
which it is called upon to contribute. In going over the lists of both 
United States and Canadian companies it has seemed to me that 
there are many in both countries who would appreciate the advan- 
tage of membership in the Institute and whose membership recipro- 
cally would be of real advantage to the Institute. 

In conclusion I would like to put before you the same thought 
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which has been suggested .by many of the presidents who have 
preceded me. 

This Institute can be a success only if the members will devote 
time and attention to its progress and to its affairs. One of the 
most certain ways to increase the influence is by the presentation of 
formal papers. I need not disguise from you the fact that this in- 
volves work, but this work will redound not only to the advantage 
of the Institute but also to yourselves in no uncertain way. Your 
officers and Board would, therefore, express the hope that during 
the next six months the members of our Institute will give the 
matter of the presentation of suitable papers their most earnest 
consideration. ; 

The next and also an important service which our members can 
render is a regular attendance at the meetings, having prepared 
themselves in some measure before the meeting for an active 
participation in the informal discussion on the subjects which are 
included in the program. 

With the earnest and sincere co-operation of the Fellows, 
Associates, and Contributing Members your officers and Board look 
forward to the continued prosperity and an ever increasing useful- 
ness for this Institute. 
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OSCULATORY INTERPOLATION: NEW 
DERIVATION AND FORMULAS 


SECOND PAPER 


By W. A. JENKINS 


In the author’s first paper on this subject? osculatory interpola- 
tion formulas were developed which were of minimum degrees ex- 
cept in certain cases. The object of this paper is to present a method 
of correcting the formulas there developed, in which the degrees of 
one or more of the unmodified coefficients exceed the degrees of the 
final modified coefficients, so that the resulting formulas are of 
minimum degrees in all cases; those degrees being actually less than 
those of corresponding formulas derived by any other method except 
when the order of contact is I. 

The method consists of the substitution of polynomials, of 
the same degree as the final modified coefficients, in place of the 
offending unmodified coefficients. 


THE METHOD: A PARTICULAR CASE 


For the seventh-difference formula of contact order 1, we ob- 
tained the following: 


2) A°u_, 


Uz = XUz- pics A? Utara s Aty 2a 


tito eC; be “at eCehn te e—D) a) Ne 


uz, considered as a function of «, is obviously of third degree except 
for the coefficients ,+2C; and ¢4.C;. Let us therefore assume a poly- 
nomial ¢(x) of third degree or lower such that, if we replace .4.C; 
by $(«) and ¢4.C; by $(€), the formula will remain osculatory. If 
we demand that ¢(x) and its derivative take on the same values as 


1 Record of the American Institute of Actuaries, XV (1926), 87-08. 
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x+2C; and its derivative when «=o and x=1, our assumption will be 
satisfied. Thus 


$(0)=0 g(o)= a0 
o(1)=0 DiS ay 
can be satisfied if 
(x) = dot arx+a,x?+4,%3 . 
These equations determine uniquely that d@=0, d1=3'), 2=4;= 
—'5, and that 
x(x—1)(x+2 


60 


The final formula of third degree and having contact of order 1 is 


ta tb etx Ay 2A DET) Ay, PE—2) Abu_, 
tuo te:C, A? ESS AM pave) I 1) eae 


THE METHOD: “IN GENERAL”’ 


Let ¢(x) be the polynomial to be substituted in place of 
pres = Oi), ata ene 

Considering first the formulas of order of contact p= 2k, we 
found the degree of the final coefficients to be 3k+1. Tf .4:Co4: 
needs to be corrected, that is, to be removed to make way for $(x), 
3ak+1<2i+1. Let 


b(%) =Gotawt 2... Hage pi3*tt 


Demanding (1) that ¢() and its first k odd derivatives take on the 
same values as do C;(x) and its first k odd derivatives when «=o 
and x=1, and (2) that the first k even derivatives of ¢(«) and 
C(x) take on the same values when «=o—demanding that these: 
conditions be satisfied insures osculation of order p= 2k. 

These demands are coextensive with the following 3k+2 equa- 
tions which determine the 3k+-2 coefficients of $(x). 
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$ (0)=Cs(0)=0 # (0)=Ci (0) 
@ (1)=C; (1) =0 o” (1) =C} (x) 
$(0)=Ci(0)=0 g"(0) =CH"(0) 


o""(1) = CH") 


$@k)(0) = Cek2(0) =o gt) (= C2k-0(0) 
Pea) — Cat) 


(0) =C#(o) =o. 
These equations reduce to equations (a) as follows: 


Dotart .... +an42=0 


Q23 = G24 =O 


Cst9 (0) 
a ee 
— (2s+1)! (2) 
st) ase (25-2) date - + 
(3-1) asp = CRD (2 ) 
SOT eo furs oy ood 


When formulas of order of contact p= 2k—1 are considered, 
(x) =aotaxt ... . +a,,x3* 
and equations (2) determine the 3k-++1 coefficients. 


Qtd:t+ .... +a ,=0 
A238 =O 
Ceo) 
Q2et1 = (2s+1)! (0) 


(2s +1) @ a4 +(2s+2) 2 Mdrsyat - 
aweLA) ese, Pi Cem) 
Se OE yee wane gd 


Values of C?°+(o) are tabulated with a recursion formula in 
the author’s first paper.t For C(+» (1) we have Table I. 


* Op. cit., pp. 94-95- 
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TABLE I 


Vatues or CY(r) 


i h I 2 3 4 5 6 
ihn Bic srs: saane isla om aera I ° ° ° ° ° 
hee SE Ene inte sate $ I I ° ° ° 
RTE ee RM ORC et EEE —sy — zs 4 I Ry O° 
Beene crs verscens ss sy — 75 —; é I 
I 

(7) = — | hh—1) C1) Fah (1 

ed (9 no = - 
C; ( ) 2i(2i-+1) i ( ) 1-1 ) 41—I ( ) 


+(1-#)C,(x)} . 


It was not necessary to demand that the derivatives of (x) re- 
produce those of C;(«) as certain other arbitrary values would serve. 
However, these values were deemed best. 


RESULTS 


By the method presented we obtain osculatory formulas whose 
degrees depend only upon the order of contact, as follows: 


Orderohicontacta asta mt: aun ome wees OFS ek 
IDRIS, 6 boa Saowoe Ce A a OL AO ie Gh Bue 


By Dr. Reilly’s generalization of Sprague’s method of development,? 
the degrees are the following: 


Orderiolecontactey) aims es 5 Of LAS noes 
IDSA ko cobs oe Bn Abe ea fiae KO mem Lie oe LS Bie aes 


By Lidstone’s method? the degrees are identical with those obtained 
by Sprague’s method, or higher. It is seen that the proposed method 
produces formulas of minimum degrees in all cases, those degrees 
being equaled by other methods of development only when the 
order of contact is I. 

In Table II are given a few of the polynomials to be substituted 
in the formulas under consideration, as developed by the author.3 

t John F. Reilly, Record of the American Institute of Actuaries, XIII (1924), 
4-22. 

2 Ibid., XIV (1925), 12-20. 

3 Op. cit., p. 96. 
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pi(x) is used to replace the unmodified coefficient .4;C2i+:=C;(x), 
when contact of order p is desired, provided that the degree of 
pi(x) is less than that of C;(x), i.e., 27-+1. 


TABLE II 


VALUES OF pil) 


Order of Contact 4=2 1=3 
ee —a(x—1)(x-+2) x(a—1)(«#+3) 
Ha eccenere eT aes Pee re 
pa a(”—1)(x?—20%—2) —a(x—1)(2a?—3x—3) 
Sie rac ee ee ae ae 
= a(“%—1)(1344— 5 743— 520°-+144x+144) 
bed concise Ob a Or uc aeRO oD $6,560 


A few of the corrected formulas, whose degrees are now a mini- 
mum, are as follows. The first terms omitted are those of Everett’s 
interpolation formula. The order of contact is p: the final terms 
involve A””"u. 


sal est ATs aC yh rye ae - =a) Aoy_ 


dea esr eae 2) & ‘y hoe 


+.¢.(x) Atu_ ant St) = x) A°u_, 


+.62(E) rates Aou_s 
60 
x? (4 — 1) 
280 oie 


b1ha(t) Att-at1b5($)A%N-5— ee tp 


+ 22 (x) A4t_1+-263 (x) A°u_s — 


( 

| 

| 

| we ee Hrb2(x) Atua_r+36;(”) A®u_.— 
GI— 1), 

| 280 aie 


+.¢.(é ) Atu_.+2¢;(é ) A°u_; - Ne A’u_, 
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ae 1) (265% —4009) Wve 


2=3 22 + + +36;(%) ASu_.4 ARG 
6 
Peer ae peer Gy aeene = asst 409) Asi 


These are the only formulas requiring correction which do not 
involve tenth differences. 


AN ALTERNATE METHOD 


The problem, of developing such formulas as those above can 
also be solved by starting afresh and assuming: (1) that 


tt n 
Uz = > epiCoipi Ay ait > hi (x) A?*uy_; 
f=0 ; i=m 


i Senate Yee INGET oes 


where m= p— (tne lower integer of e-*) and # is the order of con- 


tact; (2) the continuity of the first p derivatives at x=o and x=1 
when the formula is applied to successive unit intervals; and (3) 
the satisfying of one extra restriction on each ¢;(«), except the last, 
for each odd derivative made continuous. 

If these extra restrictions are such that the odd derivatives of 
$i («)reproduce the odd derivatives of C;(«) at the ends of each in- 
terval, the formulas obtained are identical with those developed by 
the first method presented. This second method is, however, far 
more cumbersome than the first. 
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DISCUSSION OF PAPERS READ AT 
THE PREVIOUS MEETING 


PREMIUM RATES AND SURRENDER VALUES: THEIR 
RELATION TO COMPANY POLICY 


By C. O. SHEPHERD 


MR. JAMES S. ELSTON: 


Mr. Shepherd’s paper is very valuable. It gives a lot of new 
material that has not previously been available in published form, 
and throws much further light on old methods. 

I think that the subject of the calculation of premiums might 
be clarified somewhat if we consider that the use of formulas such 
as Mr. Shepherd gives leads us to values involving, to the best of 
our ability, the influences of mortality, interest, and expense. These 
values may be considered as first approximations to the desired 
premiums. Then with these as a basis we work history assumptions 
to obtain the asset shares or “natural reserves,” as Mr. Shepherd 
very aptly calls them. This process introduces the effects of lapsa- 
tion and of surrender values and possibly further refinements. A 
study of the results probably leads to slight modifications of the 
premiums we first obtained. The new results are closer approxima- 
tions to the desired results and may be again used to obtain still 
better results if desired. This is the mathematical process of using 
a first approximation to obtain a more accurate second approximate 
value. 

It may be surprising to some but it is probably true, as Mr. 
Shepherd notes, that in many cases surrender values are greater 
than the natural reserves. 

What he says about deficiency reserves and the indirect regula- 
tion of premium rates through them certainly furnishes food for 
thought. 

Our methods in general agree with those Mr. Shepherd outlines, 
but of course we use different factors, in fact, I think in every case. 
The only one that I feel inclined to question is the possible use of 


198 Premium Rates and Surrender Values [November 


an ultimate rate of mortality of 90 per cent of the American Men 
Ultimate Table. Of course I understand that Mr. Shepherd uses 
this only for the purpose of illustration, but some may imply that 
this is a proper rate. Undoubtedly, the ultimate mortality is well 
under the American Men Ultimate, in most companies at least, 
but it is my belief that much of the difference is due to the mortality 
in the sixth, seventh, and eighth policy years, which is very much 
under the table. In many companies the exposure in these years is 
sufficient to have considerable influence on the total ultimate mor- 
tality. I am not convinced that there will be any considerable sav- 
ing on which it is safe to count in the real ultimate mortality, as, 
for instance, after the tenth year. I doubt whether it is advisable 
to assume any Savings after attained age seventy. 

Mr. Shepherd makes note of the possible modification in pre- 
mium calculations that might be introduced on consideration of the 
average size of policies, but apparently does not make much use of 
the differences as between forms of policies, calling attention rather 
to the possible incongruities in the rates between different forms of 
insurance at the same ages. Of course, it is necessary to eliminate 
all the incongruities we can, but it does seem to me that the average 
size of policy should be allowed for in the calculation, if for no other 
- reason than to indicate to the company, itself, which plans are the 
most profitable, and which the least, and therefore which should be 
most encouraged. Some discussions of this subject seem to dis- 
countenance consideration of the average size, because it would be 
discrimination to charge comparatively higher rates on a $1,000 
Ordinary Life policy than on a $10,000 Ordinary Life policy at the 
same age. As I see it, the question is not that, but whether allow- 
ance shall be made for the fact that all the Ordinary Life policies 
issued at age twenty average perhaps $2,000, although those issued 
at age fifty average nearly $5,000, while many of the expenses of 
issuing them are as much per policy on the age-twenty policies as 
on the age-fifty ones. The same problem enters in studying the 
comparative expenses per policy on Ordinary Life, Ten-Year En- 
dowment, and Ten-Year-Term policies issued at the same age. 


MR. ROBERTSON G. HUNTER: 


Mr. Shepherd’s paper may be discussed under. three general 
headings: (x) the basis of mortality, interest, and expense for pre- 
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miums; (2) the effect on the premium of a variation in these factors; 
(3) the addition to the premium due to legal reserves or surrender 
values being in excess of the asset share or “natural reserve,” as he 
calls the accumulation of effective premium. I shall confine myself 
to a discussion of the first and third headings. 

In the discussion following Mr. Cammack’s and Mr. Arthur 
Hunter’s papers appearing in the Transactions of the Actuarial Socie- 
ty and The Record of the Institute, objection was made to the use 
of the American Men Table as being an average table compiled from 
the data of a large number of companies, of which some would 
naturally show a lower mortality and some a higher than the 
average. 

Since that time there has been a marked improvement in mor- 
tality as shown by the experience of individual companies, -which 
leads me to believe that the American: Men Table is no longer an 
average but a maximum table and as such would now be acceptable 
to those actuaries who previously liked it not. 

The author assumes a mortality of 90 per cent of the American 
Men Table. Such an assumption seems to be justified by recent 
mortality experience. The experience of the Equitable of Iowa for 
the years 1920~-24, inclusive, on all business in force more than five 
years was 67 per cent of the American Men Ultimate. 

However, because of the objections that have been made to the 
use of the American Men Table and the desirability of agreeing 
upon a table other than the American Experience, I would prefer 
the use of the American Men Table unmodified as the basis for 
computing premiums. 

The interest trend will always remain difficult of prophecy. The 
reduction of the rate of interest within the last three or four years 
has undoubtedly made us more conservative than we would have 
been in 1920 or 1921. Nevertheless, the use of 4 per cent interest 
appears to give a reasonable margin of safety. Possibly I might not 
be so optimistic if it were not for the fact that in the mortality 
basis there is an ample margin of safety, and, as Mr. Shepherd well 
points out, “the test of boldness or cautiousness does not lie in the 
standard of mortality or rate of interest assumed, but in the pre- 
mium rates actually adopted.” 

The assumption made by the author of 45 per cent for the first 
twenty years and 35 per cent thereafter seems unduly conservative 
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and unnecessarily complicated. There is also the question of 
whether such an assumption is not discriminatory in its effect upon 
the premiums at the young and old ages. 

In discussing expense assumptions the author is of the opinion 
that effect should be given to the variation in the size of the policy 
according to age and plan of insurance. In a previous part of his 
paper he discards the more logical assessment of the general ex- 
penses as a constant per policy rather than a constant per thousand 
as being against the principle firmly held in this country that the 
small policyholder should pay proportionately the same rate as the 
large policyholder. 

Here, it would appear, are two contradictory opinions. If premi- 
ums are loaded according to the size of the policy, then we are in 
fact charging a larger rate per thousand for the small policyholder 
than we are for the larger policyholder, while at the same time 
penalizing the larger policyholder who happens to fall in the small- 
sized group. From a competitive standpoint the non-participating 
company cannot afford to take cognizance of the added expense at 
the younger ages due to the smaller average size of policy since the 
participating companies do not, so far as I know, make any allow- 
ance for this factor in their dividend formula. 

In order to make this discussion as concrete as possible a table 
is appended (Table I) showing the premiums computed recently 
for the Equitable of Iowa compared with the author’s gross premi- 
ums without adjustment. The bases of our premiums are as follows: 


1. Mortality: American Men Select 

2. Interest rate: 43 per cent 

3. Expense: Medical inspection fee, $3.00 per thousand 
First-year overhead, $8.00 per thousand 
Renewal overhead, $1.25 per thousand 
Premium tax, 23 per cent of the premium 
First-year commission, 50 per cent graded 
Second-year commission, 15 per cent graded 
Third to tenth year, 7 per cent graded 
Tenth year and thereafter, 2 per cent 


You will notice that we are converts to the opinion that the 
overhead expenses are due very largely to new business and should 
be so assessed, but such distribution makes little difference in the 
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premium from a distribution that throws more of the expenses 
against renewal premiums. 

The premiums computed on the bases in Table I are shown in 
the exhibit without any modification or without any addition for 
contingency. The premiums actually charged by us were equated 
to the net premiums on the American 3} per cent basis with or with- 
out a loading. Below age forty the computed premiums were less 
than the net American 33 per cent premiums, being as much as 11 
per cent less at age twenty. 


TABLE I 
OrDINARY LIFE 20-PAYMENT LIFE 20-YEAR ENDOWMENT 
AGE Shepherd’s | Equitable | Shepherd’s | Equitable | Shepherd’s | Equitable 
Gross ot Iowa Gross of Iowa Gross of Iowa 
Premiums Gross Premiums Gross Premiums Gross 


Unadjusted | Premiums } Unadjusted} Premiums | Unadjusted] Premiums 


DOMME Ren e320 I2.00 19.88 17.24 39.87 39.73 
BO mneae eer at I7.40 16.20 24.62 22.02 40.42 40.32 
AO mR ees: 24.62 23.87 32.07 30.14 42.706 42.80 
JOcoeccnant 37-47 37-70 44.07 43.22 49-44 49.96 
(Colas slows ants 60.54 62.40 64.72 65.49 65.57 67.33 
OR eta sa 78.41 80.35 81.05 81.93 80.08 82.25 


Mr. Shepherd has in the last part of his paper placed before us 
a rather baffling problem, one I think that we have treated in the 
past with slight consideration. 

We have always recognized that the natural reserves have been 
less than the full level premium reserves during the early years of a 
policy’s history and have tried to correct this deficiency by devis- 
ing the modified preliminary-term plan of valuation. Now Mr. 
Shepherd comes forward to show that the natural reserves accumu- 
lated from his standard premiums are less to a considerable degree 
and for a longer period of time than the legal reserves on the Illinois 
standard. 

Knowing that few companies, if any, could stand such a drain 
on their surplus by reason of this considerable deficiency for a long 
period of time, he computes the extra premium that would be re- 
quired to bring his hypothetical company to technical solvency at 
the end of ten years. Is it not a strange train of circumstances that 
compels an addition to the premium rates adequate to meet policy 
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obligations for no other purpose than to comply with an artificial 
standard of solvency? Surely the solution of this problem is not in 
increasing the premiums but in taking steps to amend the valuation 
laws to conform more nearly to the assumptions made in the compu- 
tation of the premiums. 

The addition of a loading to a premium to cover the payment of 
surrender values in excess of the natural reserves is not a whole- 
some practice. It is generally agreed that an insured who discon- 
tinues his policy should be charged with the expenses that he creates 
in the procuration and administration of the business and should 
receive no more than the natural reserves accumulated from the 
effective premiums he has paid. 

The author of the paper subscribes to this principle, but because 
of stress of competition, and to a much less degree statutory laws, 
he indicates that we cannot hold to this principle but must give 
surrender values in excess of the natural reserve. Therefore, in order 
to compensate for this loss he distributes it over the insured as a 
body by loading the premium accordingly. 

I am unable to see the necessity or wisdom of such a practice. 
There are many companies that are not paying surrender values in 
excess of the natural reserves. Mr. Morris, in his discussion of Mr. 
Cammack’s paper, showed that if the lapse rate and surrender 
values applicable to his company were taken into consideration, the 
natural reserves would be greater than those brought out by Mr. 
Cammack. 

The addition, therefore, of an extra premium to meet competi- 
tive surrender values makes it impossible to meet competition on 
premium rates. Of the two horns of the dilemma, I would choose 
the competitive premium rate and make surrender values fall within 
the natural reserves so far as the laws permitted. 


MR. H. W. BUTTOLPH: 


I rather regret that Mr. Shepherd in a paper of so much interest 
and of such value should have introduced a controversial question 
in what I believe he terms the worthlessness of the American Experi- 
ence Table. I am not going to take the bait and indulge in any argu- 
ment on that. I will simply content myself with saying that those 
of us who still cherish some kindly thoughts in regard to our old 
friend may get a little satisfaction out of the statement later in the 
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paper by Mr. Shepherd to the effect that all mortality tables are 
worthless and always will be because they are out of date before 
they can be published. 

Neither am I going to argue the other point which he so tempt- 
ingly holds out to me—the question of reduction in premium rates. 
There, again, I will content myself with one statement to the effect 
that many of us still believe that the chief business of life insurance 
companies is to pay claims and not to pay dividends or reduce 
premium rates. 

The one point that I really want to emphasize is brought out by 
Mr. Shepherd in the statement: “I have been particularly anxious 
not to detract from the value of my investigation by overconserva- 
tism.”’ 

There is, again, on page 10 another welcome caution against too 
much optimism regarding some of the theory on which his tables 
are based. This, I am glad to notice, appears again on page 21, 
where he cautions the casual reader against underestimating the 
unfavorable effect of a higher mortality or a higher first commission. 

There is one thing that seems to me a little confusing. Mr. 
Shepherd asks the question: “May not the mortality at the younger 
ages be less than 80 per cent and the mortality at the higher ages 
more than 80 per cent?” The question was asked in a form suggest- 
ing the answer “Yes”; and yet he goes on in the same paragraph 
to state that ‘“‘the more recent improvement appears to have been 
more evenly spread [referring to the improvement in mortality] and 
it is safe to assume that the older ages have benefited materially.” 

I, for one, should like to have had some definite reference to the 
experience on which he bases that statement of what will be a safe 
assumption. I fully realize that our company has not enough experi- 
ence at the older ages to warrant me in expressing any opinion on 
the subject at all, based on our own experience; but I have never 
seen any reference to an experience which would make me willing 
to echo that statement of the author’s. 

One point touched on by Mr. Hunter is the statement in the 
paper to the effect that the deficiency reserve is in effect a regulation 
of premium rates. That, of course, is perfectly true; but it is also 
the maintenance of the principle of a prospective valuation. What- 
ever table of mortality or whatever interest rate is adopted for the 
determination of the tabular reserves which this particular part of 
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the paper seems to advocate, it seems to me that the abolition of | 


deficiency reserves emphasizes a present inconsistency. We now 
say in the matter of valuations there need be no attention paid to 
expense; there is no deficiency reserve charged if the gross premium 
equals the net. If we adopt Mr. Shepherd’s suggestion we go a step 
farther and say: “Not only need we pay no attention to expenses 
in the determination of reserves but we need pay no attention to 
so-called ‘net premiums.’”’ 

On page 26, Mr. Shepherd, in referring to surrender values, 
speaks of the minimum permitted by law, and he shows that in 
some instances the minimum permitted by law is more than what he 
terms the “true reserve.” It does not seem to me that those in- 
stances are of sufficient importance to cause us much worry; and 
certainly we do not follow the theory to which he calls attention 
when he says: “‘The terms of the option to withdraw should be 
such that its exercise will not be unfavorable to the company... . . 
All of us, I think, admit the truth of that from a theoretical point 
of view; but an investigation of practice of companies generally on 
the question of surrender values shows that they fall far, far short 
of complying with that theory, even to the limited extent permitted 
by law. 

There is so much of value in this paper that I rather hesitate 
to call attention to what seems to be an omission. The reference in 
the paper to lapses and the effect of lapsation is, in my judgment, 
briefer than the subject warrants. Mr. Hunter’s suggestion, in 
which I fully concur, as to the propriety of assessing a larger amount 
of the general expense against the first year than Mr. Shepherd’s 
formulas contemplate increases the importance of this question of 
lapsation. If a reasonable rate of lapse be taken into consideration, 
it will materially .affect the so-called “true reserves” which Mr. 
Shepherd calls:attentichn to;. amd the assessment against first-year 
business of a larger proportion of the general expense of the com- 
pany will emphasize that condition very materially. 


MR. W. A. P. WOOD: 


There are two or three points in connection with Mr. Shepherd’s 
paper which have occurred to me to which I should like to refer. 
I think that Mr. Shepherd is to be commended for putting be- 
fore the Institute a paper which in some ways is of such practical 
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importance. He has not taken for granted, or rather he has not 
claimed, that what is assumed in regard to his premiums should be 
taken as an index of what companies should employ in the calcula- 
tion of non-participating premiums. 

These standard assumptions, as he calls them, evidently are not 
strictly correct, because if you will refer to page 13 of The Record, 
you will find that under the “Gross Premiums ‘Standard Assump- 
tions’”’ for age sixty-five, the Life Twenty-Payment premium is 
higher than the Twenty-Year Endowment premium—the Life 
Twenty-Payment premium being $81.05 and the Twenty-Year En- 
dowment premium being $80.08, being about $1.00 less for the 
Twenty-Year Endowment. This arises, of course, from the fact that 
he has assumed 70 per cent first-year commission in the case of the 
Life Twenty-Payment premium and 50 per cent in the case of the 
Twenty-Year Endowment. This should not be taken as detracting 
from the value of the paper at all. It merely shows that the particu- 
lar assumptions which he has made here should be modified to some 
extent. 

Mr. Shepherd has referred in the paper to the variation in mor- 
tality and has said that probably the betterment in mortality is 
now somewhat approaching uniformity as between different ages, 
or something to this effect. He infers that companies now experi- 
encing better mortality than the American Men Select would prob- 
ably show this improvement for the different ages at entry, not 
necessarily in exactly the same proportion but without any very 
great variation. 

Tam afraid, judging by the experience of our own company, that 
this proportionate improvement is hardly correct. I have had occa- 
sion to make some investigation of our mortality in different sections 
—the United States, Great Britain, and a couple of the provinces in 
Canada—and I have found that our mortality experience has been 
considerably better than the American Men Select. In fact, on the 
whole it is better than the Canadian Men Select, a table obtained 
at the same time. But that improvement is more noticeable for the 
younger ages at entry. In the case of the United States for ages 
forty-five and over at entry, the experience has been slightly un- 
favorable, but for ages under forty-five it has been quite favorable. 
In Canada for ages forty-five and over at entry it has been as favor- 
able as for ages forty-five and under; and in Great Britain for ages 
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forty-five and over at entry it has been relatively more favorable 
than for ages forty-five and under. But to repeat, as far as the 
United States goes, it has been less favorable for ages forty-five 
and over. For our combined experience of all sections for ages sixty 
and over, it has been quite unfavorable. 

So I think, then, if you are going to make certain departures 
from the American Experience Table in your assumptions in regard 
to mortality, it would be advisable to make provision for mortality 
which is relatively heavier for the older ages at entry. 

Mr. Shepherd has, I think, done a good service for the Institute 
in calling our attention to the high cash values in the policies com- 
pared with the true reserves or the amount to which the net premi- 
ums will accumulate. He has shown us, I think, the folly of having 
values which are greater than the funds which would be accumu- 
lated. Most of us should profit from this in getting up new premi- 
ums and guaranteed values. 

There is another point to which I might refer which has not 
been mentioned in connection with this matter, and that is that if 
a company is transacting both participating and non-participating 
insurance, I think that some recognition should be made of the rela- 
tive net cost between these two branches of the business. It does 
not seem to me to be fair to the policyholders who do not always 
know the different plans, nor fair to the agents who are selling the 
business, to have any great discrepancy between the net cost in the 
participating and non-participating sections, especially if the plan 
in which the net cost to the policyholder is the lower is the one which 
yields the agent less renumeration and which he will not probably 
place before the applicant unless he is forced to do so. 

I just want to sum up the points which have occurred to me in 
connection with Mr. Shepherd’s paper. I think that these varia- 
tions in assumptions to which he has called our attention are very 
valuable to us in getting us to think of the relative importance of 
expenses, interest, and mortality. In placing the matter before us 
in the way that he has, without saying definitely what the premiums 
should be, but just making different suggestions and laying the 
whole thing open, he has rendered a service to the Institute. 


MR. JAMES F. LITTLE: 


I am not rising to discuss Mr. Shepherd’s paper; I wanted to 
mention one rather small point that came out in Mr. Robertson 
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Hunter’s remarks, where he spoke of assessing a part of the expenses 
per policy rather than per amount of insurance. 

That point came up with me some years ago, and I reasoned 
somewhat after this fashion: The smaller policies are very much 
more numerous than the larger policies. The expense rate of a com- 
pany is kept within practical limits only by having a large number 
of policies on its books, and the smaller policies as an aggregate 
might contribute toward bringing down expenses as much as or 
more than do the larger policies. 

I tried to check this up. I could not find companies suitable in 
the United States but I was aware of the fact that there were some 
English companies that do business among the people in England 
taking smaller policies; and there are one or two that largely confine 
themselves to where the larger policies come from. 

I took one company whose average policy was about $1,200, and 
another company that had an average of about $6,000, so that one 
company’s average was about five times that of the other. Natural- 
ly the company with the larger average had a much smaller number 
of policies on the books. I found that the expense rate of the com- 
pany with the larger policies was greater than that of the company 
with the smaller policies. This result seems to afford justification 
for the theory that the smaller policies in the aggregate do contribute 
toward a feasible expense rate as much at least as the larger policies. 

The conclusion seems to foilow that a uniform rate of premium 
for large and small policies is not only very convenient in practice 
but justified in theory, and, of course, with a uniform premium 
would go, in the case of a participating company, a uniform rate of 
dividend. ; 

So far as the extremely large policies are concerned, which might 
be in a class by themselves, we have this fact to remember: That 
up to the present, in the United States at least, these policies have 
always shown a noticeably higher rate of mortality than the smaller 
contracts. So that at the present time there seems to be every 
justification, theoretical as well as practical, for using a uniform rate 
of premium for policies irrespective of size. 


MR. FRANKLIN B. MEAD: 


This is a noteworthy, important, and instructive paper. I only 
wish I had had the opportunity to prepare a written discussion so 
that I could have said what I should like to say. 
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We have been in the midst of confusion for about twenty years 
by the use of a fictitious table of mortality. I think it has confused 
the issue and retarded the development of actuarial science and of 
actuarial students, young and old practitioners alike, more than any 
other feature. We have been so progressive in America that it is an 
anomaly that we should be the least progressive of all nations when 
it comes to a table of mortality. 

I would have given anything if I had had the advantage twenty 
years ago of the principles and the advantages of the use of such a 
paper as we have before us today. We struggled hopelessly to deter- 
mine premium rates on a basis of fictitious net premiums. Prelimi- 
nary Term companies were even attempting to load Preliminary 
Term premiums and give consistent premium rates, not to speak of 
the inconsistency of loading by a constant percentage throughout 
the American Table on a net level basis 

I might say for myself, personally, that I have been in favor 
of a new table for the last twelve years. As early as 1915 in the 
Institute of Actuaries I called attention to the dilemma of the Pre- 
liminary Term companies as regards the recent reductions of rates 
that were taking place at that time, when one of the larger non- 
participating companies for the first time adopted the premium 
rates which were below the net premiums of the Preliminary Term 
companies. Then I allowed some of my friends to prevail upon me 
that a new table might lead to competition and reduce premium 
rates. And then the influenza epidemic came along, and we were 
glad indeed to allow things to drift. The situation came up again 
a year ago. Then I allowed myself to have the issue clouded, so 
far as I was concerned, by the terrible competition that took place 
in connection with group insurance, which grew worse, when finally 
the group companies, their actuaries and executives and agency 
men, had to call in one of the commissioners to save them from 
themselves. 

That condition, however, is not parallel. Group insurance has 
its temptations because rates are assessed in individual cases; one 
group man told me a number of years ago that he purposely made 
rates lower than he had ever seen before to see what would happen; 
they were always met by the other companies. 

I allowed that to confuse the issue further. 

I believe that when actuaries come to compute premium rates 
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which are fixed, that take care of the whole spread of business and 
which are to last for a long time in the future, they are going to use 
other methods, and be sane and conservative. 

As far as the American Experience Table is concerned, we have 
an erroneous affection for that table. In fact, it could not very well 
be worse but it was probably the best we had. You could draw with 
a free hand and produce offhand twenty or thirty tables within 
thirty minutes which would give better results and give the same 
average rate of mortality as the American Experience Table and 
give approximately the same reserves. The question, of course, is 
to secure equity between the different ages; and the American Ex- 
perience Table is about the most inequitable table that exists, es- 
pecially at the present time. 

In this connection I might say a few words with reference to 
our company’s experience based on the American Men Table. Our 
own mortality from organization up through the year 1923, includ- 
ing the influenza epidemic and excluding reinsurance, was 85 per 
cent of the American Men Select Table. We had a heavy incidence 
of mortality in the early years due to large policies, upon which 
claims were incurred aiter the financial débécle of 1921. Our mor- 
tality the first year was 104 per cent; the second year, 93 per cent; 
the third year, 91 per cent. The ultimate percentage was 72 only, 
making a general average of 85 per cent. However, our experience 
by age groups paralleled very nicely and satisfactorily the American 
Men Table. I might say that we had always suspected a heavy 
mortality above age sixty but we found it was entirely satisfactory. 

Our mortality in recent years has been more favorable. In 1925 it 
was only 64 per cent of the American Men Select on our own direct 
business. It was even less in 1924 and even less this year, slightly. 
I might say that the mortality varied very little from 64 per cent 
according to age groups and duration. On our business more than 
five years old it was 65 per cent; it averaged the first three years 
about 65 per cent too. The other durations, in the fourth and fifth 
years, were more favorable. From fifteen to thirty-nine it was 67 
per cent as compared with 64 per cent for all ages; forty to forty- 
nine, 67 per cent; fifty to fifty-nine, 59 per cent; sixty and over, 
61 per cent—62 per cent nearly. And this low mortality has resulted 
from a very free selection of risks. 

At one time I was rather favorably inclined toward taking 
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cognizance of small policies and assessing premiums on a higher 
basis of computation because of the small policies at younger ages 
but I am not now so much inclined to do that, because we get a 
much more favorable mortality on smaller policies than we do on 
the large one at the higher ages. 

We have in our own company access to quite an experience on 
large policies. I might say that whereas our own mortality on our 
own direct standard business was 64 per cent in 1925, on our stand- 
ard reinsurance business, large policies, it was 110 per cent. It has 
been running consistently that from year to year until this year, 
averaging 106 per cent through 1923. The incidence is satisfactory 
as regards age groups but we have had a heavy first-year mortality, 
164 per cent, showing the adverse selection incident to large policies. 
This year the mortality is much heavier as the mortality for all 
durations is about 175 per cent; that is, on standard reinsurance, 
due to the incidence of large claims. 

lam practically in accord throughout with Mr. Shepherd’s tech- 
nique and will talk for the most part upon the significance of his 
paper. I will say, however, that first-year home-office overhead is 
very heavy and should, therefore, be taken care of as a first-year 
proposition as is done with first-year commissions. 

Now a word with reference to the false position in which we 
find ourselves at the present time in reference to deficiency reserves, 
due to the fact that we have a fictitious net premium in the Ameri- 
can Experience Table. Many companies are charging at the younger 
ages premium rates that are down to that net premium. Naturally, 
then, it is not a true net premium; it is a fictitious net premium 
which includes premium loading, and that premium loading should 
be taken into consideration in determining the position of a life 
insurance company. 

Right is right, and it is only a question of time when we will 
face the facts and the idiosyncracies will be removed from our laws. 
As a matter of fact, in most states we can use the American Men 
Table at once, if we desire to do so as a basis of valuation. Take 
the Indiana and the Michigan statutes, for instance. The Michigan 
statute (and the Indiana statute is practically equivalent) states 
that the minimum standard of valuation is the American Experi- 
ence with 4 per cent interest or that some other standard giving 
higher reserves may be used. Now, higher reserves cannot mean 
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higher reserves in every individual instance. It must be reserves 
in the aggregate, because there is no existing table of mortality that 
can be found or none that can be constructed which will give higher 
reserves in every instance than any other mortality table that exists 
or that can be constructed. 

The standard provision acts require that you must state in your 
policy contract the basis of premium rates, the basis of mortality, 
and the interest rate, and that is all that is said on that subject. 

Many tests have been made with the American Men Table for 
the average distribution of business; any distribution you can find 
in practice will give higher reserves in the aggregate than the 
American Men Table, and it is therefore a “higher standard,” which 
is the term used in the Indiana law, the minimum standard in that 
state being the Actuaries 4 per cent or the American Experience 
4 per cent. 

I think no attorney-general or commissioner will stand in the 
way when a company presents the matter to them in that light. 
We are too inclined to look at reserves narrowly because of cash 
values. The main thing we are considering is solvency, which has 
to do with measuring aggregate liabilities with aggregate assets. 
Cash values will take care of themselves. 

There is possibly some objection to the question of extended 
insurance with reference to the new table. However, if you take a 
maximum surrender charge there will not be an undue term; and 
most of the companies, besides, are using automatic premium loans. 
When you grant automatic premium loans it will be found that there 
is very little extended insurance granted. 

J want to call attention to a remarkably apt statement made by 
Mr. Shepherd. He has said with true inspiration: “I have been 
particularly anxious not to detract from the value of my investiga- 
tion by overconservatism. After all, the test of boldness or cautious- 
ness does not lie in the standard of mortality or the rate of interest 
assumed but in the premium rates actually adopted.” After all, that 
is the true test of conservatism; we should always keep that in mind. 

New mortality tables are bound to come, and we might as well 
cast aside our old machinery. I know at least two companies that 
are about to adopt the New Table and there are more to follow. 
Most companies have been using the New Table in the computation 
of their premium for many years. 
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Tam reminded of a dialogue that I heard in vaudeville a number 
of years ago. One of the meh was an Irishman named Kelly, who 
was very deaf, and the interlocutor was having a hard time making 
him understand. They happened to be in the presence of Niagara 
Falls. The interlocutor said to Kelly: “Aren’t those Falls magnifi- 
cent? Aren’t they grand?” And Kelly would say, “Eh?” He would 
repeat it and would make a few more expressions as to the remark- 
able quality of those Falls and their impressiveness. Finally Kelly 
looked up and said: ‘‘But what’s to prevent it?” 


MR. R. A. HOHAUS: 


Mr. Mead’s remarks compel me to read an excerpt from a very 
interesting discussion by George King in 1906, which I found in 
some old magazine files, of the proposed New York expense margins 
which were then being recommended for adoption. 

Therefore, if there were a legal enactment restricting expenses in the 
way set forth in these two questions, there would be a strong inducement 


offered to Insurance Companies to retain faulty tables, and this would be 
detrimental to life assurance. 


MR. C. O. SHEPHERD: 


Anyone who has seriously studied a problem of this magnitude 
can realize how welcome and helpful criticism is. I have been very 
much interested in these discussions. 

My principal object was to show the effect of variation in pre- 
mium factors, and while the opportunities for several interesting 
digressions were too great to be resisted, my viewpoint was quite 
different from what it would have been if I had merely been trying 
to arrive at current office premiums. In the latter case, for example, 
I feel safe in saying I should not have mentioned an 80 per cent 
A.M. table of mortality. For the purpose of studying mortality 
variation, however, assuming that 80 per cent A.M. mortality at 
the younger ages is not entirely in the realm of fancy, it did not 
seem necessary to introduce complications in order to avoid the use 
of that same percentage at the higher ages. I did not intend to 
convey the impression that I believed there was any experience 
available to support the assumption of 80 per cent A.M. mortality 
at higher ages. In the recent blood-pressure investigation of the 
Association of Life Insurance Medical Directors and the Actuarial 
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Society, the mortality on all business submitted was 72 per cent 
of the A.M. Select and Ultimate for all ages combined and 81 per 
cent for ages at issue fifty and over. Obviously, the margin on a 
percentage basis at older ages was not as great as at younger ages, 
but I did feel that if we had experienced as low a rate as 72 per cent 
for all ages and 81 per cent for ages over fifty, we might expect 
something less than 100 per cent for ages considerably above fifty 
—even ultimate mortality. 

Mr. Elston believes that to a considerable extent the improve- 
ment in mortality, which we have noted, is an improvement for the 
sixth, seventh, and eighth policy years; in other words, that we are 
enjoying the effects of our selection for more than five years. I recall 
that Mr. Hutcheson drew the same conclusion when he presented 
the mortality experience of his company. A very large part of the 
experience contributed to the blood-pressure investigation was con- 
fined to the first eight policy years, and if Mr. Elston is correct, we 
should be rather careful in assuming that the results indicate an 
improvement in ultimate mortality. Mr. Wood mentioned an ex- 
perience which shows no improvement in the mortality in the United 
States above age forty-five. If this experience is typical, it is hard 
to reconcile with the results shown by the material in the blood- 
pressure investigation. 

I am much encouraged to find that Mr. Buttolph and Mr. 
Hunter feel that a large proportion of general expenses should be 
apportioned to the first policy year. I thoroughly agree with them. 
T hesitated to base my computations on such an assumption because, 
in the absence of facts, I should have had to assume an arbitrary 
rate which might have provoked useless controversy. Furthermore, 
my tables lend themselves very well to a study of variation in ex- 
penses according to either formula. Personally, I feel that a ratio 
of 6:1, such as Mr. Hunter has used, is much nearer the truth than 
a 1:1 ratio, such as I have used. As someone has pointed out, the 
value assigned to this ratio does not have any striking effect on 
premium rates although it does have a decided effect on natural 
reserves. 

Several of the speakers have commented on the fact that the 
tables which I have presented demonstrate that most of us are 
using surrender values in excess of natural reserves. Unfortunately, 
the demonstration is unnecessarily feeble. If I had thrown a larger 


214 Premium Rates and Surrender Values [November 


proportion of general expenses into first year, where I believe it 
belongs, natural reserves in the earlier policy years would have been 
considerably smaller and the excess mentioned above correspond- 
ingly greater. If our theory of apportionment of general expenses is 
correct, I doubt if there is a company in the United States that is 
not paying surrender values in excess of natural reserves. I grant 
that it will be difficult to bring about a change in the face of the 
obstacles which other speakers have pointed out. I do not believe, 
however, that we should resign ourselves to the situation. There 
seems to be a general agreement among our profession as to the fact, 
but there is surprisingly little evidence of it in print, and outside of 
our profession it is practically unrecognized. I believe we should 
see that the facts become better known. 

Mr. Hunter slightly misunderstands my attitude on this ques- 
tion. I heartily agree with him that the correct solution is to modify 
surrender values, and I am disposed to go just as far in that direc- 
tion as possible. But if surrender values cannot for legal or practical 
reasons be brought within natural reserves, then I think it is in 
order to increase our premiums. The solution of the problem lies in 
a general recognition of the facts and modification of legislative 
requirements. If it is widely known that such a condition exists, I 
feel that time and the free play of existing forces will bring about the 
change. 

Mr. Hunter feels that the assumption of a lower rate of interest 
after twenty years is unduly conservative. It seems to me that this 
is the logical solution of the interest-rate question. The future 
course of interest rates will be affected by so many forces that it 
defies prophecy. I advocate the use of a lower rate, not because I 
am convinced that interest rates will drop to such a level, but be- 
cause I do not know what the level will be. In the matter of mor- 
tality rates we have a factor of safety in the improvement which 
may reasonably be anticipated. We should introduce a similar fac- 
tor of safety in our interest rate. The effect of such an assumption 
on natural reserves is of more importance than the effect on premi- 
ums. I feel strongly that legal reserves today are unnecessarily high 
during say the first ten years of the life of our policies, but I feel 
quite different about reserves at the longer durations. 

Notwithstanding the arguments advanced, my own view is that 
it is quite in order to introduce the average size of our policies at 
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different ages and on different plans as a factor in determining pre- 
mium rates. It cannot be denied that to some of us it is a question of 
considerable practical importance. No doubt, policies for $50,000 
and $100,000 should not be weighed in the scale at face value, but 
I think we can distinguish between a class of $5,000 and $10,000 
policies and a class of $1,000 policies. 

Theoretically, at least, I am not convinced of the necessity of 
introducing lapse rates in order to determine our surrender values. 
If surrender values in all cases were exactly equal to natural re- 
serves, the lapse rate would not have a particle of effect. Surrender 
values can only be increased above natural reserves by a redistribu- 
tion of margins between natural reserves and surrender values exact- 
ed from other policyholders. 

Mr. Wood points out the discrepancy between my Ordinary 
Life and Twenty-Year Endowment rates at age sixty-five and cor- 
rectly attributes it to inconsistent commission assumptions. I find 
in looking back over my papers that this discrepancy was recognized 
when the tables were prepared. I am rather glad it occurred because 
it illustrates a practical point. Unless we take special precaution to 
avoid just such a situation, we are apt to find that our commission 
rates are inconsistent with our premium rates as between different 
plans and as between certain ages. Roughly speaking, theory would 
suggest that commission rates should be decreased as the premium 
increases whether the increase is due to the plan of insurance or 
increase in age. It is very generally recognized that there should be 
a material difference in the rate of commission paid on a Twenty- 
Year Endowment and an Ordinary Life at the younger ages. There 
is no such good reason for a similar difference at age sixty or sixty- 
five because the two plans are much more nearly alike. 


OSCULATORY INTERPOLATION WITH 
UNEQUAL INTERVALS 


By J. F. REILLY 


MR. W. A. JENKINS: 


As osculatory interpolation with unequal intervals has always 
seemed to be rather an awkward problem, Dr. Reilly’s methods of 
development are very ingenious and surprisingly simple. The fact 
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that he completed the developments through his previous solutions 
of the cases where the intervals are equal suggested to me that a new 
development for unequal intervals might be worked out along the 
lines of my solution of the equal-interval case as presented to the 
Institute in June. 

I found that such an approach does not lead far. The crux of 
the method then presented is in the first assumption of the form of 
the formula particularly in the choice of the ¢ function and the 
variable there involved. The most logical selection that I could see 
led to the solution of three of the simpler cases and no farther. 
Perhaps another choice of the function would complete the general 
development. ; 

Dr. Reilly’s methods seem to stand alone for osculatory inter- 
polation with unequal intervals. 

While working on this problem, however, an ordinary, non- 
osculatory interpolation formula came to my attention which I do 
not recall having seen before. It is a central-difference, divided- 
difference formula of which Everett’s formula is a special case. It 
is as follows: 
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where A’ indicates the divided difference. 


MR. H. L. RIETZ: 


A clearly written mathematical paper frequently calls for rela- 
tively little discussion, and the paper of Professor Reilly seems to 
me to be of this character. 

The contribution in the paper under discussion involves two 
main points. The first of these points consists in showing both by 
the Sprague method and by the Lidstone method that the change 
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from equal to unequal intervals of the independent variable does 
not materially complicate the problem of developing osculatory 
interpolation formulas by the use of the fifth-degree polynomial so 
determined as to satisfy the well-known six prescribed conditions. 
The second of the main points consists in pointing out that the 
formulas for unequal intervals lend themselves to the generaliza- 
tions of osculatory interpolation with which Professor Reilly has 
dealt in previous papers published in The Record. These results give 
us another important generalization of the theory of osculatory 
interpolation. 


VALUATION CONSTANTS FOR AN ATTAINED-AGE 
VALUATION, ILLINOIS STANDARD 


By WILBUR M. JOHNSON 


MR. EDWARD W. MARSHALL: 


Mr. Johnson derives a general formula for attained-age valua- 
tion, applicable to both the Preliminary Term and Modified Pre- 
liminary Term methods of valuation, which will be of help to stu- 
dents in their study of the subject. He also furnishes tables of valua- 
tion constants for the Illinois Standard method of valuation which 
will be of assistance to companies wishing to make use of the at- 
tained-age method of valuation on the Illinois Standard basis. 

The attained-age method of valuation seems to be gaining 
ground year by year. Since looking into the matter two years ago 
I have learned of several other companies which have decided to 
adopt this method of valuation. Where it can be adapted to existing 
office conditions it has been found exceedingly valuable, not only 
from the point of view of economy, but of facility of operation and 
collateral advantages. The company with which I am connected 
continues to find the attained-age method of valuation by far the 
most satisfactory one it has employed. 

The tendency in actuarial departments using perforated card sys- 
tems is to throw more and more burden upon such systems wherever 
possible. The use of the perforated cards, not only for attained-age 
valuation and collateral data obtained from the system but for 
many other statistical and accounting purposes as well, is being 
developed to a high degree in the modern office. Improvements in 
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the sorting and tabulating machines have opened up new avenues of 
development, and opportunities for further economies and increased 
efficiency are undoubtedly being presented. It is well worth while 
to keep in touch with any improvements in such machines and to 
instal the latest equipment wherever justifiable. 

Our experience has shown that when new improved types of 
machines are installed, we begin to think of our work in terms of 
what the machines will accomplish, and that before long better 
methods are discovered and new uses are developed, which often 
result in great economies, or at least in greater effectiveness in the 
organization. 

MR. E, A. PORTER: 

In the paper Mr. Johnson has derived the formula for attained- 
age valuation by algebraic transformation of a retrospective ex- 
pression for the Illinois Standard terminal reserve. A corresponding 
formula may be obtained prospectively with more direct reasoning 
which is entirely general and usually superior in application. 

Assume that ;V, is to be obtained for a policy of $1,000 volume, 
which volume remains constant for the next succeeding 7—t years, 
during which period m—¢ constant net premiums are payable, each 
a in amount, and that the terminal reserve at the end of n—t years 
is »Vz. Then we have: 
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Developing the ¢+1st mean reserve, we have: 
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Comparing with the formulas of the paper, we note that we have 
identical results, except that where Mr. Johnson uses 


6= (w—P)NtrNe+1 


Io 


we now have 
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At first sight, the last expression appears somewhat formidable. 
However, by choosing properly, considerable simplification is 
usually effected. For Illinois Standard constants, 2 is chosen as the 
premium period if the net renewal premium remains uniform, other- 
wise it is chosen as a period terminating when the change in net 
premium takes place. A change in 0 occurs, of course, whenever 
the net premium changes, and whenever the policy becomes paid up. 

It will be noticed that the new expression for 0 does not involve 
the difference of two net premiums. On account of this, the propaga- 
tion of any error due to discarded decimal parts of a cent is much 
reduced, and reliable constants may be obtained from regular tables 
of net premiums and reserves. Certain tables computed in this way 
have been compared with Mr. Johnson’s, which iatter were com- 
puted from net premiums to one-hundredth of a cent, and the slight 
differences found would be of negligible practical importance. 

For term policies, the value of 0 is negative. This has proved a 
source of some difficulty in application, and several ways of handling 
the negative constants have been suggested: making separate totals 
of positive and negative 0’s; using the complement of negative 0’s, 
carrying the 9’s to the left to the limit of the machine; and using 
the complement, but so wiring the machine that a single g totals on 
all the adding wheels to the left. The following is a further sugges- 
tion: Increase each 9 by the volume. That means add 1,000 to 
each © except that for pure endowment, which has no volume. Call 
the result 6’. Use in the regular way. The final working formula 
then is amended: 


n= 
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The tables published are of valuable character, and will be much 
referred to. An extremely high standard of accuracy appears to 
have been reached. I do note, however, a misleading heading to 
Tables I, IT, and III, to wit: “Value of 6 for Renewal Years.”’ The 
values of © given apply to the first policy year as well as to renewal 
years. : 

We are all indebted to Mr. Johnson for his valuable paper. 


MR. S. C. KATTELL: 
(Written discussion presented by Miss Margaret Walker) 


The chief object of Mr. Johnson’s paper was apparently to put 
in print tables of constants to be used in an Illinois Standard valua- 
tion by Dr. Karup’s attained-age method. A discussion of the paper 
in line with its object would seem to call for a check as to the correct- 
ness of these constants. Values of 8 were compared with those ob- 
tained from another insurance company and a few differences noted. 
These slight discrepancies seem to be due to the number of places 
of decimals to which the insurance functions, used in the computa- 
tions, were carried. For practical purposes the constants and mean 
insurance functions of Mr. Johnson’s tables appear to be sufficiently 
accurate. 

Dr. Karup’s method of attained-age valuation seems to be an 
extremely simple one and to all appearances a very practical one. 
Any paper that focuses attention upon the method, or makes its 
use easier for a company without a large actuarial staff, is of genuine 
service to the insurance world. 

My experience with Dr. Karup’s method is only theoretical, and 
therefore further remarks will probably not be of much value. 
However, there are a few considerations which might be mentioned 
with profit at this time. 

Mr. Johnson has given in his tables values of 0 for renewal years. 
This would seem to imply that these values cannot be used for the 
first year. 

if 


P,,= First-year net premium 

P,,= Renewal net premium 

mxx\= One-Year-Term net premium 
awz= Ordinary Life net premium 
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then the reserve at the end of 7 years is given by the formula 


Ca a Det a= Wa) Nets 
DD 


Azin—L£:, = aztat 


or 


Ca Wt|)De+ (a= Loe a Gar 


Azin—Pz, © ene D 7h 
ztn 


If n in either of the foregoing formulas is equal to zero, the formula 
produces a result of P,,—P;,. This negative correction at the begin- 
ning is just sufficient to allow the use of the regular formula con- 
taining the renewal premium, P,,, and thus bring out the correct 
reserve at the end of the first year. 

During the last couple of years, the Modified Life policy (ie., 
one with premiums at half-rate during the first five years) has be- 
come quite popular. The reserve during the first five years on the 
Illinois Standard basis is 


Ue Re) Dat Ce Toes) Nats 
Datn 


Aztn—Px, ° ag tnt 


for m5, and the reserve for years subsequent to the fifth is 


ees PS 3 sae (P2,— Wa) Det O erase Pe ree) Pi P, Nats 
Wegers Daten 

for n25, where the net premium to be multiplied by the life- 

annuity is doubled and an extra term appears in the 0 constant 

factor. 

If the net premium punched on the card is P,, and space is pro- 
vided for two 9 factors, it would be possible to use the same card 
for valuation both during and after the first five years. Of course, 
it would be necessary that the cards representing business more 
than five years old be kept separate so that the net premium could 
be doubled and the correct 0 factor used. However, it would prob- 
ably be more economical to repunch the cards at the end of five 
years doubling the net premium and adjusting the © factor, and 
thereby be able to keep the cards all in one file. 

In previous discussions of Dr. Karup’s method, it has been 
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stated that both premium-paying and paid-up term policies must 
be valued separately, or the @ factor punched in complement with 
sufficient 9’s to carry beyond the adding device of the machine, 
because the © factor is negative. Mr. E. A. Porter has used the 
simple device of adding the amount of insurance to the © factor, 
thereby making it positive, and of course subtracting it out again 
when figuring the reserve. If this is done with all policies, the term 
business may be included and valued with the other business. 
The formula then becomes 

(3O+35) =S 


Dz+n Dee : 


(2S) Aztn— (2P)astat 


In case of the valuation of a pure endowment, the amount to be 
added to the © factor would be zero. However, as pure-endowment 
policies are themselves a rarity but usually exist only in connection 
with policies running under extended-term insurance, there is no 
reason why a 9 factor could not be used consisting of the sum of the 
6’s under the pure endowment and extended-term insurance plus 
the amount of extended-term insurance. Hence it would seem that 
all business, regardless of plan, could be grouped together by at- 
tained age for the valuation. 


MR. J. A. BUDINGER: 


Mr. Johnson develops his formulas retrospectively and then re- 
solves them into attained-age form but the formulas for gross-pre- 
mium valuation on pages 29 and 30 of Mr. Bell’s paper, J.I.A.., 
Volume XXXIX, are directly applicable to any form of Preliminary 
Term valuation in which the extra allowance or loading for acquisi- 
tion expense is limited to the first year because all such forms of 
valuation are obviously special cases of gross-premium valuation 
as dealt with in that paper. 

Viewed in this way the ¢, of Mr. Bell’s formulas represents the 
difference between the Preliminary Term renewal net premium 
and the corresponding level net premium, ¢,-a, being the extra 
first-year loading or margin on Ordinary Life policies and always 
<P.+¢2—Pixxj, and ¢,*an) being the extra first-year loading or 
margin on » Payment Life or Endowment policies and on those 
Ordinary Life policies on which the full reserve is attained in n 
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years, $z* an) being always <"P,+ ¢,— Pir where “P, is the level 
net annual premium for the policy in question. 

For the convenience of those not having access to Bell’s paper 
the following formulas are given: 

Ordinary Life attaining full reserve at end of years, t<n, 


Vi=Asti— (Pet be)detrt ben (x) 
att 
wm Payment Life, t<n, 


/ 1a eo ED z+Va--n 
tinVc= Age y— Ge Bess eae Pat beNo+ 


Dz+1 : 


(2) 


which is identical with formulas (12), (13), and (14) in Mr. John- 
son’s paper when ~=20 and ¢$2=;9P2+1—20Fs. When the full 
reserve is attained in m years, then t<m<un, it is only necessary to 
substitute V,4m for N,+n in the last term in the formula. 
n Year Endowment, t<n, 
Virnj=A raat (2 i+ x) Anti (Pen Seu aee 
xt 


re) 


which is modified in the same way as the preceding formula when 
the full reserve is attained in m years. The substitution of ,P.7 for 
Pin| gives the corresponding formula for an u-Payment r-Year 
Endowment. 

An alternative method of developing these formulas is to view 
the policy as a combination of the corresponding level net premium 
contract with a special endowment policy whose benefit equals the 
extra first-year margin under the Preliminary Term policy and is 
payabie at the inception of the contract and whose premiums are 
payable concurrently with those of the level net premium policy 
or for that period at the end of which the full level net premium 
reserve is attained. The reserve on this special endowment element 
must, of course, always be taken retrospectively, is always negative, 
and when combined with the level net premium reserve produces the 
Preliminary Term policy value. 

These formulas give correct reserves for all durations including 
those less than 1, except o, so that no separation of new issues from 
others is necessary for valuation and cost calculations. 

As Mr. Gerhard points out on page 153, 7.A.S.A., the reserve 
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for duration o is negative and equal to the extra first-year margin. 
Consequently it is not necessary to have the first-year net premium 
on the punch card because if the first-year net premiums on say the 
new issues are required they can be obtained by taking the sum of the 
renewal net premiums and these negative reserves. The addition of 
these quantities may be done automatically in combination with 
taking off the reserve for duration o by decreasing by unity the 
annuity factor in the second term in the formula. 

This relation may be used to check the accuracy of the valuation 
factors on the punch cards as they are made, because then the first- 
year net premiums are readily available and may be easily compared 
with the result of the calculation described in the preceding para- 
graph. 

It seems that the attained-age method of valuation may be ap- 
plied with as much facility to Preliminary Term reserves as to level 
net premium reserves. 

I should like to add informally that Mr. Marshall said the stu- 
dent would find it a very interesting exercise to apply the attained- 
age valuation formulas to Preliminary Term reserves. He will not 
only find it an interesting exercise, but I believe it will give him 
some unconventional and unusual views of Preliminary Term valua- 
tion. 

MR. J. L. McLACHLIN: 

Many of these remarks have reference to the general problem of 
valuing by the attained-age method rather than to Mr. Johnson’s 
paper on “The Valuation Constants for the Illinois Standard.” 

t. 1 should like to discuss the problem of office routine in con- 
nection with this system of valuation. In Mr. Marshall’s paper, 
referred to by Mr. Johnson, the method outlined for obtaining the 
reserve at the close of the year is similar to the general practice with 
a group valuation, i.e., a tabulation of the business in force at the 
beginning of the year, which is then valued as at the end of the 
year, plus a valuation of all new business and reinstatements, and 
less a valuation of all withdrawals. This method produces the re- 
serve for the balance sheet in a very short space of timé after the 
close of the books for the year, and if no subdivisions of the total 
reserve are necessary, the additions and subtractions are required 
for each attained age only, which is not a serious consideration when 
done as described in the paper mentioned above. 
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The problem of our company is more complicated than this. 
We have three tables of mortality and two rates of interest. In 
twelve foreign countries in which the company does business, re- 
serves are required for mortality statistics or expense accounts. The 
company carries on business in Great Britain, and the Board of 
Trade return requires a subdivision of the business into three divi- 
dend groups, and eight plans of insurance. Also the company issues 
joint life policies at equivalent equal ages, requiring a separate 
grouping for them. As a result of these features of our problem, it 
did not seem feasible to value as at the beginning of the year, and 
carry the valuation through the year in so much detail. Since 1920, 
when we first installed this system, we have, during the year, merely 
filed in new cards and pulled withdrawals, and at the close of the 
year tabulated the whole file. In practice, the tabulation has been 
done twice: first, in as contracted a form as possible to obtain the 
balance-sheet figure as soon as possible; and, second, in the more 
detailed form required to complete the various schedules. 

A point to be guarded against in this method is a peak load on 
the tabulator. On a Hollerith tabulator printer we have added 
100,000 cards in three days, taking care of a few other routine 
tabulations at the same time. The second tabulation is done at more 
leisure during the month of January. We should like to hear how 
other companies using this attained-age method have dealt with a 
similar problem. 

2. Mr. Johnson has set out his values of © to five significant 
digits at age twenty. When we made our installation in 1920, the 
question of space on our card had to be reckoned with, and as a 
result, we decided to use only four significant figures. Our tables 
of factors contain five digits, as do Mr. Johnson’s, but we only use 
the final digit for obtaining a more correct value of @ for sums 
assured greater than 1,000. The results, when compared with a 
group valuation, have been quite satisfactory in the aggregate. 

iso we cut our multipliers to five significant digits, as against seven 
and six in the case of those given by Mr. Johnson, and we believe 
that the results are quite accurate enough. 

In making a comparison of the units of work involved in our 
company as between the group method and the attained-age meth- 
od, the saving effected has not been so great as that noted by Mr. 
Johnson or Mr. Marshall. Our experience has shown about 4o units 
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of work as against 100 by the group method, but this does not take 
into consideration the fact that loadings, and mortality costs, are 
obtainable from an attained-age valuation with very little addi- 
tional work. 

3. I should like to raise one more point in connection with Mr. 
Marshall’s paper. He outlines his method of checking his reserves 
by a calculation based on the previous year’s result. We have not 
done so in the past, and should like to hear if many of the companies 
follow that practice, and what results are obtained. 


MR. WILBUR M. JOHNSON: 


When Mr. Marshall presented his excellent paper on “Attained- 
Age Valuation” two years ago he contributed much to the informa- 
tion of many who were studying the questions of improving valua- 
tion and kindred problems. 

Mr. Porter has given in an excellent way a formula derived 
prospectively while Mr. Kattell has given a mathematical demon- 
stration for the first year. 

I desire to thank all the men who have taken part in the discus- 
sion and thus contributed to the available information concerning 
this method of valuation. 

If the valuation constants as given prove to be of any con-. 
venience or service to others investigating this method, I shall feel 
repaid for the pains taken in their preparation. 


REINSTATEMENT OF POLICIES IN FORCE AS 
EXTENDED TERM INSURANCE 


By E. G. FASSEL 


MR. JAMES F. LITTLE: 


Mr. Fassel has done the spade work for arriving at a plan, which 
I doubt any company has in existence at the present time, of scien- 
tifically handling applications for reinstatement where there is a 
greater or lesser period of extended insurance to run. 

Tn one respect, I think, we will have to go beyond Mr. Fassel’s 
plan. Mr. Fassel assumed that the increased mortality would be a 
constant percentage of the normal for the remainder of life. That, 
of course, we know is not typical of the extra mortality due to any 
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form of impairment whatever. The normal curve of extra mortality 
would show in the early years as a rule a very considerable extra 
mortality; but after not very many years the additional mortality, 
not merely as a percentage of the normal, but often as an absolute 
excess mortality, diminishes. It is very often the case that within 
anywhere from ten to twenty or twenty-five years the extra mor- 
tality that would be found in the survivors of a group subject to 
some impairment at the commencement of the period would prac- 
tically have disappeared. There is a very strong tendency for a 
group of impaired lives and a group of newly selected lives to ap- 
proximate each other as to the mortality of the survivors after a 
number of years. 

The net effect of assuming that the mortality in the case where 
there is a considerable period of extended insurance would be very 
high among impaired lives during that period, and very much lower 
thereafter, would be to reduce greatly the period of extended insur- 
ance necessary to enable a policy to be reinstated without inquiry 
at all as to the health of the insured. 

With the view of establishing a rule to be used prior to inquiry 
as to present condition, Mr. Fassel has assumed an average degree 
of impairment, his idea, I take it, being to fix certain rules as to 
periods of time so that if a policy comes up for reinstatement with 
not less than the prescribed period of extended insurance still to run, 
the policy can be reinstated without further inquiry. But in other 
cases where the medical examination has already been made and an 
impairment is revealed, I think we cannot assume that we will ignore 
the type of impairment or the degree of impairment and use a uni- 
form rule in deciding whether to reinstate or not. In such cases, I 
think we must take the facts into consideration and base our deci- 
sion on the individual situation. 

There is one additional item that Mr. Fassel’s tables do not 
appear to take directly into account. If Iam wrong he will no doubt 
tell us in what way it has been done. Account does not seem to have 
been taken of the number of back premiums to be paid up in order 
to reinstate the policy. That, of course, must have its effect. If al- 
ready five years had run of an extended term and the policyholder 
in order to reinstate had to pay those five back premiums with 
interest, the situation would be different from that where, with the 
same remaining unexpired term, the policy had lapsed just a few 
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months earlier. In the first case, with the larger sum to come in, 
the company can afford to be more liberal in allowing reinstate- 
ment. 

There is, however, one point not covered in the paper that is of 
very great importance today, particularly in such a company as the 
Prudential. We have, as most of you know, in all policies, or practi- 
cally all of them, a disability provision. Now, it may happen that 
on the reinstatement of a policy, the disability provision would im- 
mediately become operative, and where a disability provision is 
included in the policy some difference in the treatment might very 
easily be required. There might be a case where, we will say, with 
five or ten years to run, we would feel we could safely reinstate life 
insurance because the prospect of either death or recovery within 
that period was very great. But, if, on the other hand, he is likely 
promptly to become a disability claim even though recovering, it 
might be unwise from a financial standpoint to reinstate the 
policy. 

The problem, therefore, is complicated by the disability provi- 
sions which may be included in the policy; and that is one of the 
reasons that led me to say at the outset that I have not yet found 
a satisfactory solution for this problem. 

Mr. Fassel, however, has started something, and I hope some 
other members of the Institute will carry on the good work and give 
us some sort of an entirely workable plan for handling these re- 
instatements. 

MR. OLIVER W. PERRIN: 

The subject of Mr. Fassel’s paper has been given consideration 
on several occasions, directly or indirectly, both by the Institute of 
Actuaries and the Actuarial Society, but no doubt sufficient time 
has elapsed since the last discussion of the subject to make the time 
ripe for another. The interval has witnessed a growing tendency 
toward more liberal surrender values, including extended term insur- 
ance granted automatically upon lapse, and a more or less concur- 
rent tendency toward more liberal reinstatement conditions, partic- 
ularly as to policies which have lapsed and are in force under the 
extended term insurance provision. 

Any theoretical consideration of the subject must, of course, be 
based upon certain assumptions which may or may not accord with 
the facts, and the best that we as actuaries can do is now and then 
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to check up these assumptions with actual experience and make 
such modifications in practice as may seem to be justified thereby. 

Mr. Fassel has given us a thorough analysis of the problem of 
reinstatement on the broad principle, which I do not dispute, that 
reinstatement may be granted provided the strain on the company 
is not increased. In general, his calculations confirm the statement 
that the more impaired a risk is the shorter should be the period of 
unexpired extension required for reinstatement. He deals only with 
policies in force as extended term insurance, and the practical ques- 
tion arises in my mind as to what bearing his conclusions may have 
on the rule followed by some companies of reinstating, without 
medical examination, all policies having at the time of reinstatement 
a relatively small number of years of unexpired extension, such as 
three or five; it is undeniably difficult to find support for such a rule 
solely on theoretical grounds. The problem, as I see it, is insepara- 
bly linked up with the causes and effects of lapse and with other 
practical circumstances, such as the interval between the time of 
lapse and the time of reinstatement. As a matter of fact, is the 
mortality of a cross-section of policies, so to speak, having say five 
years of unexpired extension at the time of reinstatement, actually 
worse than that of the class of policies to which they may be con- 
sidered as belonging? Do they actually represent lives which are 
impaired to the degree assumed in Mr. Fassel’s calculations? 

The company with which I am connected is maintaining a De- 
partment of Conservation which undertakes to reinstate policies, 
or prevent their surrender, by direct correspondence with the policy- 
holder after the effort of the agent fails; and as a guide to this serv- 
ice, the agent is requested to give the company a statement of the 
reason for the policyholder’s decision to discontinue payment of 
premiums. To throw some practical light upon this discussion, two 
thousand cases were investigated as to the stated causes of lapse 
or surrender, with the following results: 

The lapse in approximately 24 per cent of the cases was stated 
as due to financial difficulties or lack of ready money; in rg per cent, 
to inability to obtain any reply from the policyholder; in 14 per 
cent, to indifference; in 13 per cent, to failure to locate the policy- 
holder; in 8 per cent, to uninsurability as evidenced by the policy- 
holder’s failure to meet the company’s requirements, or by the 
agent’s information as to the undesirability of the risk; in 3 per 
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cent, to domestic difficulties; in 3 per cent, to the passing of the 
need for the protection; in 2 per cent, to replacement by insurance 
in another company; in 2 per cent, to an expressed preference for 
extension or paid-up insurance; and in the remaining 12 per cent, 
to no reason whatever, or else to one of a miscellaneous nature which 
could not be included in any of the foregoing classes. 

The two thousand cases were chosen at random, and the stated 
reasons indicate that a large proportion, perhaps one-third of the 
total, decided to discontinue premiums on account of overpersuasion 
or indifference or the passing of the specific need for which the insur- 
ance was taken out. Only about 8 per cent are clearly impaired 
risks, and an additional group of about one-fourth of the total, 
where the reasons are financial or domestic trouble, may be regarded 
as including a larger proportion than the other groups of risks below 
the average. 

Reasoning from these results and bearing in mind that policy- 
holders in poor health, except through force of circumstances, are 
unlikely to let their policies lapse, there appear to be good grounds 
for the opinion that the mortality of a group of policies reinstated 
under a rule of unexpired extension would compare satisfactorily 
with a similar group of continuing policies. 

Such a rule, it may be admitted, is at present based largely upon 
the individual judgment of the actuary and, especially when meas- 
ured by the results of Mr. Fassel’s calculations, must depend for its 
justification upon experience. Mr. Hunter in 1915 reported the ex- 
perience of the New York Life under reinstated policies in which 
were included policies with five or more years of unexpired extension 
reinstated without evidence of insurability, and this was generally 
favorable. A similar reinstatement rule is followed by the company 
with which I am connected, and in the effort to. ascertain what addi- 
tional light might be thrown upon the problem by the Penn Mutu- 
al’s experience, I used the only records available for the purpose 
which were the reinstatements for the five years of issue—ror7, 
1918, 1919, 1920, and 1g2t. These reinstated policies were traced 
to their anniversaries in 1926, except for the anniversaries falling 
after October 1, 1926, and although the experience is small and of 
short duration, it covers the early years immediately following re- 
instatement during which any selection against the company would 
be most apparent. 
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The results are as follows: 


I 2 3 4 5 


Total No. of Total No. of oe Total No. of 


Year of Issue Policies Deaths under . Deaths under 
‘ Unex 2 
Reinstated Column 2 esas Column 4 
LOD 7c sosthera fe sepaconecoterete 134 fo) 98 ° 
LOMO Me eee ety. 230 fo) 167 ° 
LO LOA. Reo a ote 489 3 319 73 
IIOPICS ible Sota crc lore 391 2 280 I 
LOZ re creche ere eh 223 ° 189 ° 
1,473 5 T,053 + 


Owing to the small number of actual deaths and the fact that 
they occurred in only two out of the five years of issue, the calcula- 
tion of the expected deaths was not attempted. These figures, which 
are given because they are the only ones available, are put forward 
not as a justification of one company’s liberal rule from an empirical 
point of view, but rather as showing that the practice, so far as it 
may be judged from these years of issue, has not developed any un- 
favorable features. The theoretical assumptions upon which Mr. 
Fassel’s calculations are based require among reinstatements a large 
proportion of lives below the average and, so far as it appears from 
the experiences already available, they do not apply to policies re- 
instated under an unexpired extension rule. For confirmation of 
these assumptions, we must await the results of some other experi- 
ence. 

It may be added in concluding these remarks that the increased 
efforts of companies along lines of conservation of policies strength- 
ens the impression that reinstatements under such conditions will 
contain a larger proportion of policies which might otherwise have 
remained lapsed through indifference, overpersuasion, or reasons of 
a similar nature—with a correspondingly favorable effect upon the 
mortality under reinstatements. 


MR. J. CHARLES SEITZ: 


Is it not a wise provision that, in a case of reinstatement such 
as under discussion, the policyholder be advised that the company’s 
action shall not be a waiver of the conditions of the policy in con- 
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nection with any future reinstatement? If after paying premiums 
for a number of years, he then defaults and desires to reinstate, there 
being a loan against the policy, the company may not wish to give 
such liberal treatment, but may desire to exact the terms of the 
policy and require evidence of insurability. The company might be 
prevented from doing so unless protected against waiver. 


MR. G. F. HOLLENBERG: 


I might say that it has been the practice of the Union Central, if 
there be Disability or Double Indemnity attached to a contract, to 
be less liberal. Ordinarily, we will reinstate a policy without any 
evidence of insurability if the extension is more than five years from 
the date of application; but if it has Disability or Double Indemnity, 
we require some form of new evidence of insurability. 

We also recognize the question of Disability benefits and Double 
Indemnity in this way: Our agents are authorized to accept settle- 
ments on the basis of an informal application, if that informal 
application is satisfactorily completed and settlement is received 
within ninety days. However, if we extend the use of this informal 
health certificate beyond ninety days because of a certain length of 
extended insurance, he is not permitted to accept that settlement 
automatically but must first present the informal health certificate 
to our Medical Department; and then if the medical director feels 
that we should require a regular form of health certificate completed 
by an examiner, it is requested at the applicant’s expense. 

Mr. C. O. SHEPHERD: I should like to ask a question that may 
fall a little outside of the scope of the paper, as to the practice of 
some of the other companies. In case the application for reinstate- 
ment and the accompanying papers show that the risk is impaired 
to a point where the company would not feel justified in reinstating 
except on a rated basis, is it customary to offer to reinstate on a 
rated basis? 

I raise that question because I think the legal point has been 
raised as to whether the company has a right to do that. Unques- 
tionably it has the right to decline the application for reinstatement 
or to reinstate the policy as it formerly stood; but has it the right 
or is it a safe practice to impose the. extra rating and offer to re- 
instate on that basis? 

Mr. HOLLENBERG: I might answer that the Union Central has 
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done it without any difficulty. And if a policy had been issued after 
the Union Central had begun writing substandard business, we 
would revive it on a substandard basis, otherwise it would be re- 
instated on the Endowment plan or some other higher-priced plan, 
subject to an amendment being signed by the applicant in which he 
consents to the change. 

Mr. Lirrie: I might mention in connection with that, that a 
legal opinion has been given that in such case: If the policy is re- 
instated subject to the extra premium the insured may refuse to 
pay the extra, and the company must continue the policy at the 
original rate of premium. 

So far as I know that opinion has not been contested in the 
courts, but I know that opinion has been given by an insurance 


lawyer. 
MR. HENRY MOIR: 


(Written discussion presented by the Secretary) 


This paper by Mr. Fassel is an interesting one, and develops in 
a theoretical way a question in which all life insurance executives 
take practical interest. In discussing the subject in 1910 (T7.A.5S.A., 
XI, 296), I took particular pains to point out that the practical 
question is an important one, and that the theories and mathemati- 
cal solutions are subordinate, and cannot be applied in any hard- 
and-fast way, but must be subjected to an intelligent judgment. 
My reason for this position is that these mathematical solutions 
never take into consideration all of the factors governing the prob- 
lem. We have to make fundamental assumptions which are never 
correct, and which are rarely even roughly correct. 

It has always been my practice to study difficult problems by 
considering what would happen in cases which go to the limit. One 
of these limit cases, applied to this question, would be that a policy- 
holder, having carried a policy as extended term insurance for sever- 
al years, and still having x years to run, might apply for reinstate- 
ment while on his deathbed. The legal reserve for the extended 
term insurance may be some $50 per $1,000. The unpaid premiums 
over a period of ten years with interest are likely to be as much as 
$250—perhaps a great deal more. It is in the interest of the com- 
pany to collect the back premiums and reduce the risk; all the more 
so if the insured is likely to die almost at once. We may therefore 
think of two limiting cases: the first, where the man is thoroughly 
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healthy and should be reinstated because of his good health; the 
second, where a man is completely unhealthy, and should be granted 
reinstatement because it is profitable for the company. I formerly 
pointed out rather carefully the distinction which should be drawn 
between average legal reserves and true reserves for impaired risks. 
The distinction is fundamental in discussing this problem especially 
since cases of reinstatement of impaired risks can scarcely be re- 
duced to average conditions. 

My practical experience of substandard mortality, and of mor- 
tality curves relating to impaired lives, is that none of them follow 
any rule laid down by Mr. Fassel. It is therefore necessary that 
this question be approached from a broad, practical standpoint 
rather than from a narrow and technical mathematical viewpoint. 
So long as the practical considerations are recognized as being the 
chief factors in the case, then the mathematical study is of interest 
and of value. My reason for sending this note is that students may 
be carried away by the mathematical niceties, and may forget that 
the fundamental assumptions on which the mathematics are based 
are far from being in accordance with the actual conditions affecting 
impaired lives. 

MR. E. G. FASSEL: 

The discussion has brought out a number of valuable points, 
and our thanks are due to those who have participated. I am 
especially glad for the note struck by Mr. Moir. The results of 
mathematical analyses should not be accepted blindly. The prob_ 
lem treated in this paper is of such a nature that the deduction of an 
office rule from the calculated results calls for the free exercise of 
practical judgment. 

Mr. Little’s question as to the allowance that the paper makes 
for the payment of back premiums is answered by referring to the 
second paragraph of page 55. The analysis and the results are of a 
general nature and apply whether there are many back premiums 
or only one. 

I am glad for the emphasis given in the discussion to the type of 
extra mortality that decreases and may be considered as eventually 
disappearing. To have introduced such a class in the paper would 
have made the work prohibitive as involving the select-table princi- 
ple. I have, however, worked out two examples. Mortality was as- 
sumed to be 320 per cent A.M. on reinstatement decreasing 12 
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per cent for each age to the uniform level of 80 per cent after twenty 
years. It will be remembered that 80 per cent is the assumed basis 
of general mortality in the paper. Inasmuch as 320-++80=400 per 
cent, this basis assumes extra mortality of three times the normal 
at reinstatement, disappearing after twenty years, as compared, for 
example, with C, which is seen near the bottom of page so to 
have extra mortality of one and one-half times the normal through- 
out. The results are compared in the “Special” column of Table A 
with an excerpt from Table III of the paper. 


TABLE A 


CRITICAL VALUE OF ¢, IN YEARS 


Duration B C D E F Special 


Ordinary Life—Age 25 at Issue 
DO 6.0 SOs 14 12 II II xo 8 


Ordinary Life—Age 45 at Issue 


ES sc ishareyen's Otel afsiroys Io 9 Ff 9 8 6 


Even with the severity of the “Special” assumption, ¢ is two- 
thirds the C values, which form the basis of the later tables in the 
paper. This seems to bear out the conclusion reached in the paper 
that average values of ¢ can be used as doing substantial justice 
over a wide range of mortality variation. In other words, it is not 
unreasonable to apply fixed values of ¢ for reinstatement applicants 
without reference to the degree of impairment. The tendency of the 
“Special’’ calculations is to reduce the values of Table VII. Giving 
the “Special” calculations their full weight, the values of ¢ appearing 
in Table VII will be reduced by one-third. 

As regards an office rule, it seems clear that a uniform value, 
say 5, for all plans, ages, and durations is too rough; that the high 
values appearing at some points in Table VII are rather severe; and 
that when adjusting Table VII by reducing the values one-third 
to give effect to decreasing extra mortality disappearing after a 
period, Ordinary and Limited Payment Life plans should be com- 
promised into a single column, separate columns being a refinement 
no longer justified. Two-thirds of the value of ¢ in columns 2 and 3 
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of Table VII may thus be compromised at 60 per cent of the values 
in column 2. In Table B, ¢ runs at about 60 per cent of the values 
in Table VII subject to a maximum of ro and minimum of 2. 


TABLE B 
UNEXPIRED TERM 
Number of Years Required for Reinstatement of 


Policy on Impaired Risk if in Force as 
Extended Term Insurance 


: Required Vesrait 
Age Attained pi Sea of Maturity 

(Ws derc4 seyret eaters Io Over 30 

HA ne 8 ee Ae 10 30 

POE Ses Oe hae ON 9 29 

AGS. Saeroeieniecses 9 28 

AOR ce eA SraE 8 27 For Life plans and for Endow- 

AQ ee ere rey 8 26 ment plans maturing after 
age 75 enter table according 

IR Olettis iayeteisraerseecate 7 25 to “‘Age Attained” 

Bereta eters (cent ater 7 24 

iit ae Aooo nado Ue 6 23 

een aac Ouee 6 22 

ISAS sore ntsjahs fevers peas 6 21 

EG heres trees eisai enahees 5 20 For Endowment plans, except 

B Ores cron tancyeseteeh bea 5 19 those maturing after age 75, 

BM ores aba hos ts axes 03 5 18 enter table according to 

Biv, heli cars eaeccteye 4 17 “Years to Maturity” 

Ore cians evento tejater oe 4 16 

CON asters cei eeie a 4 15 

Gey sarees «ete oast ts 4 I4 

OQea ae Rants etaas 3 13 This table does not apply to 

CEG ad aia 3 B 12 policies with Disability bene- 

One Ben edcr: 2 II fits 

OBE tines cicheersans 3 Io 

OO Mites oeiacrs eves 3 9 

OU Sesto ren hie as 2 8 

OSes ais lateronava dial aes 2 i 

OQ mewn cone nc ehersr 2 6 

7o and over..... 2 5 and under 


When using Table B in the reinstatement of policies in force 
as extended term insurance, it is recommended that the presence of 
indebtedness or paid-up additions be ignored. 

The paper has been developed by assuming what we may call 
reinstatement practice (1), requiring medical examination of all 
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cases, with approval first of the normal risks and then approval of 
those found to be impaired but to have sufficient unexpired exten- 
sion. In the discussion reference has been made to what we may call 
reinstatement practice (2), approving all applications with sufficient 
extension without regard to health and requiring examinations for 
only the residue. It seems clear that the length of required exten- 
sion is to be taken the same under the two practices and that the 
length must be determined by considering the mortality of those 
understandard reinstatement applicants that cannot be included as 
normal. In other words, the method of the paper gives results ap- 
plicable to both practice (1) and practice (2). 

In a given group of applicants for reinstatement there is no 
difference in result between (1) and (2). Assume too applicants, 
being 35 normal risks with the required extension and 35 without, 
also 15 impaired risks with the required extension and 15 without. 
Practice (1) approves the 70 normal risks without reference to the 
extension, approves 15 of the impaired, and rejects the 15 impaired 
risks that do not have the required extension. Practice (2) approves 
the 50 with required extension without reference to health, approves 
the remaining 35 normal risks upon examination, and rejects the 
same 15 as before. Results by the two practices therefore differ 
only as they involve differences in the groups of reinstatement ap- 
plicants. 

The group applying for reinstatement under practice (2) may 
be expected to contain those under (1), and it has been argued that 
many additional normal risks will be brought in, being persons 
deterred by the expense and trouble of being examined. There is 
also every reason to suppose that the group will include additional 
understandard risks, being persons deterred from examination by 
the knowledge that they would not pass. If those approved under 
(2) could be classified into normal and impaired risks, it is a fair 
assumption that the latter group would show much the same mor- 
tality as the corresponding group under (1). 

The word “normal” is being used to imply mortality on the 
average as good as that of continuing policies, as referred to on page 
52, first paragraph. If all lapsed policies were reinstated in a body 
they could all be regarded as normal because the company would 
be in the same position as if no default had occurred. The under- 
average lives in the group would merge with all the others in produc- 
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ing the normal mortality, and there would be no question of a 
specified unexpired extension to be considered. Many policyholders, 
however, do not apply to reinstate their lapsed insurance, and the 
incentive is strongest for those in bad health. Only a part of the 
underaverage lives, therefore, can be merged in the normal group, 
and the remainder must be treated on their merits. This is recog- 
nized in the paper by omitting column A of Table HI from con- 
sideration and by assuming the rather heavy mortality of C in 
Tables IV and subsequent. It is in treating the foregoing remain- 
ing underaverage lives on their merits that the question-of a speci- 
fied unexpired extension arises, and it is immaterial whether rein- 
statements are according to practice (1) or practice (2). 


THE INCONTESTABLE CLAUSE 
By H. W. BUTTOLPH 


MR. PERCY H. EVANS: 


I must confess to having had some difficulty in grasping exactly 
what Mr. Buttolph is alarmed about and what advantage he thinks 
we have overlooked. The voluntary insertion by life insurance com- 
panies of a clause designed to divest them of ancient common-law 
rights after a specified period might have been expected to result 
in some confusion in the decisions, and especially when such clause 
is made to turn on the meaning of a single word. There is, for 
example, a line of decisions to the effect that a provision excluding 
from risk death by suicide at any time is limited by the clause to the 
term of the incontestable period in the case of a simple statement of 
incontestability although that result was not intended. But the 
later cases cited by Mr. Buttolph appear to reflect a more satis- 
factory definition of the word “incontestable.” 

It is fundamental in contract law that fraud vitiates the con- 
tract. It is also fundamental in contracts of insurance where the 
insurer must rely upon the statements of the applicant, that mis- 
statements as to facts material to the risk similarly affect the con- 
tract even where made without fraudulent intent. Originally, there- 
fore, the basic law gave insurance companies a complete and un- 
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limited defense against misstatement of essential facts, and also, 
under the old practice of warranties, against misstatements which 
had nothing whatever to do with the risk. 

Now came the life insurance companies saying in effect that for 
business reasons they did not desire the protection of the law in 
defense of misstatements after a certain length of time. In fact, a 
few companies proposed to dispense entirely with this defense. This 
extreme liberality was, however, held to be contrary to public 
policy. Most of the companies proposed to waive their legal defense 
against misstatements only after a stipulated period—variously one, 
two, or three years—and this proposal was held to be within the 
privilege of contract. As the Supreme Court of Georgia said 
(M.B.L.A. vs. Robinson, 30 S.E. 918): “This does not violate in any 
sense the well-settled principle that fraud is to be abhorred, vitiates 
everything it touches, and the person guilty of it is not to be 
countenanced in any way by the courts.” 

The rule is thus stated in 14 Ruling Case Law, section 380, to 
which Mr. Buttolph refers: 

A provision in a contract of insurance limiting the time in which the 
insurer may take advantage of certain facts that might otherwise consti- 
tute a good defense to its liability on such contract, precludes every 
defense to the policy other than the defenses excepted in the provision 
itself, including false answers to the application and even fraud where the 
time fixed by the contract is not unreasonably short. 


Mr. Buttolph’s thesis is in effect a criticism of this statement as a 
definition of incontestability and particularly the idea that all de- 
fenses retained by the insurance company must be specifically ex- 
cepted. 

When the insurance companies concluded to limit their legal 
defenses against misstatements to a stipulated period they and not 
the courts or statute writers constructed the policy provision to 
accomplish that end. Instead of making a definite and concise state- 
ment that after two years the liability of the company shall not be 
disputed on account of any misstatement made in the application, 
they said: ‘‘This policy shall be incontestable after two years.” 
This made the meaning depend on the definition of one word. There 
was no more intention of enlarging the coverage than of waiving 
the premium consideration. If suicide was excluded from the risk 
during the life of the policy, the incontestability clause was not 
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intended to bring it into the coverage at the end of the period. 
Nevertheless, some of the courts so held. 

I am not competent to judge as to what extent there may have 
been judicial confusion in defining “‘incontestability,” but there has 
certainly been confusion in the lay-mind as between contesting the 
policy and contesting a claim. Mr. Buttolph appears to think insur- . 
ance officers, including counsel, have been negligent in their accept- 
ance of legislation and rulings on the subject. Yet he cites leading 
cases in which the distinction between coverage and avoidance is 
clearly set forth. It seems to me that the fault, if any, lies in the 
form of language originally adopted by the companies themselves 
for the purpose of waiving their defense after the stipulated time. 
It seems to me that in adopting the word “incontestable” they used 
an ambiguous word, ambiguous because the word ‘‘contest” alone 
applies to any dispute whatsoever, whereas it was not intended to 
apply to claims for benefits not promised in the policy. 

Why was the word “incontestable” adopted instead of some 
more definite formula such as “after two years the liability of the 
company under this policy shall not be disputed on account of any 
misstatement made in the application’’? I suspect that a preference 
for rhetorical euphemy is the answer, and euphemisms are from 
their nature peculiarly liable to ambiguity. 

If the word “incontestable” is truly somewhat ambiguous the 
fact will account for the advisability of reciting the exceptions as a 
part of the clause, however numerous such exceptions may be. Thus 
the definition quoted above (14 Ruling Case Law) says the provision 
“precludes every defense to the policy other than the defenses excepted 
in the provision itself.” 

Mr. Buttolph says that in addition to confusion relative to the 
distinction between a contest of the policy and contest of the claim 
there is also a misconception that the incontestability clause is bind- 
ing on the company but not on the insured as related to alleged mis- 
representation of the conditions of the policy which may not be 
brought forward against the company until after many years. It 
seems to me the failure of companies to plead the incontestability 
clause in defense, say, of what the insured claims the agent told him 
twenty years before about the results of tontine accumulation, can 
be explained on the ground that when the companies wrote the 
word “‘incontestable” into the contract they meant to limit their 
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own defense but did not mean to limit the protection of the insuring 
public against misrepresentation of the benefits promised, and that 
they have never raised the point because they have at all times 
acted in good faith in their contract relations and have generally 
been able to show good faith as a sufficient defense, or at least as 
all the defense they cared to make. It is difficult to conceive of any 
reputable company entering a plea which would tacitly admit that 
a misrepresentation had been made by a responsible agent author- 
ized to bind the company but that such misrepresentation was out- 
lawed by the incontestability clause. 


MR. W. H. McBRIDE: 


It is a privilege to participate in Institute discussions and an 
especial one when the subject is a paper of such conspicuous merit 
as Mr. Buttolph’s. He makes two points which I will consider in 
inverted order. His second is that the clause under discussion is 
binding with equal force on both parties. To this I subscribe my 
hearty approval and later will make but a passing allusion to it. In 
his first he says, in substance, that this clause is frequently construed 
by the courts, in some way not clearly explained, as negativing other 
clearly stated provisions. It is the reason for such judicial errors 
that I have to supply. In his remarks on another subject Mr. Mead 
used the words I have been seeking as a statement of the difficulty. 
The courts are merely “unable to see the forest for the trees.” 

I hope no one will mistake the turn my discussion takes as 
meaning that I indulge a hope that we can purge our laws at once 
of anything as firmly established by long use as the things I am 
about to denounce. That wrong things have been so for a long time 
does not preclude discussion of how they should be nor warrant the 
omission of any effort to make them better. 

The note of optimism, with regard to abatement of judicial con- 
fusion, in Mr. Buttolph’s paper is echoed by two lawyers in the 
Proceedings of the Legal Section, A.L.C., Detroit, 1926, and one, re- 
viewing seven cases, including but two cited by Mr. Buttolph, said: 
“These recent cases seem to indicate a growing tendency on the part 
of the courts to give the expression ‘this policy shall be incontest- 
able’ its true meaning.” The last thirteen words just quoted from 
Mr. William Ross King are likewise a verbatim quotation from Mr. 
Buttolph’s paper, so I am not digressing from the latter. 
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I am denying that we want to give the expression “‘this policy 
shall be incontestable” “its true meaning,” for I shall prove that 
doing so reduces the law to an absurdity if, indeed, it does not make 
it unconstitutional. In this, I am not at all out of harmony with 
the paper under discussion, in which the stated purpose is to show 
how judicial confusion arose from adding exceptions in conflict with 
the intent of the principal clause or, at best, confusingly redundant. 
Iam going back of these addenda in the belief that there is a deeper- 
seated cause of our trouble. In law, the true meaning of an act is 
its intended meaning, but to arrive at the intent, the language must 
be interpreted. In this case, it seems the courts have failed to dis- 
distinguish the “true meaning” of “the expression”’ from the intend- 
ed meaning of the act in which it is used, and here I must 
forestall any apprehension that I am about to quibble over 
words. 

Not having access to any South Carolina reports later than 1924, 
and lacking the time to carry my study back of 1906, my conclusion 
concerning the state of the law in that jurisdiction is based on the 
nineteen years indicated, which should be sufficient for present pur- 
poses. It may be that South Carolina claimants are unlike those of 
other states or that companies doing business there have refrained 
from appeals, but, if these hypotheses fail, unless that state has a 
monopoly on judicial wisdom, I am forced to conclude that some 
virtue dwells in its statute by which even trial courts have felt 
constrained to dispense justice on this issue, for in all these nineteen 
years the Supreme Court of South Carolina has never reviewed a 
case in which it was sought, under the statute I will quote, to extend 
coverage to contingencies not insured against by the policy, or to 
modify in any way its clearly stated provisions. It avoids the word 
“incontestable,” with no attempt at substitution, by saying: 

All life insurance companies that shall receive the premium on any 
policy for the space of two years shall be deemed and taken to have 
waived any right they may have had to dispute the truth of the applica- 
tion for insurance, or to claim that the assured person had made false 
representations, and the said application and representations shall be 
deemed and taken to be true. 


This act is, of course, unsatisfactory in that it leaves uncertain 
just when the defense of misrepresentation ceases to be available, 
but it does possess the virtue, lacking in the language of other legis- 
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latures, of giving no ground for the perversions of which Mr. But- 
tolph voices our complaint. That virtue is apparent upon reading 
the act, but what is more convincing, it works! Surely, when two 
acts have the same purpose, distinguishing the language of the one 
that fails from that of the one that succeeds is more than a quibble, 
for the virtue found in the latter, by the difference in practical re- 
sults, implies a vice in the former. 

The statute quoted might be condensed without sacrificing the 
intent, but if fewer words are used they should all be such as express 
the meaning intended instead of obscuring it, as the word “‘incon- 
testable” has done in other acts having the same purpose. 

We know why the fraud exception was omitted, and will pass 
that, but (as far as I know) we have never been told why the word 
“incontestable” was chosen when it describes a quality no one ever 
intended a life insurance policy to possess. 

Webster defines “contest,” first: ‘To call to witness; to intro- 
duce a lawsuit by calling witnesses; to bring an action.” With spe- 
cial reference to law, he defines: “to make the subject of litigation; to 
dispute or resist by course of law; to defend, as a suit; to contro- 
vert.” If Webster knows what words mean, then, after the expira- 
tion of the specified time, the courts are closed to all life insurance 
litigation where the word “incontestable” is used. That might not 
be so bad if Mr. Buttolph is successful in his contention that the 
clause is double acting and binds the insured as firmly as the insurer. 
If we cannot be sued under an “incontestable” policy we shall have 
no occasion to defend. 

Several years ago I thought a Daniel had come to judgment 
when. the Supreme Court of New Mexico was the first to distinguish 
the contest of a policy from the enforcement of its terms, and now 
we all approve Mr. Buttolph’s distinction between the contest of a 
policy and the contest of a claim. Neither of these distinctions goes 
deep enough and, but for the miswording of “the expression,” it 
would not be necessary to make them. If the courts do not perceive 
that, if a contract is really “incontestable,” it cannot be made “‘the 
subject of litigation” at all, and, recognizing the unfitness of the 
word, discern the intent of the act, how can we expect them to dis- 
tinguish the contest of a policy from its enforcement or the contest 
of a claim from the contest of the contract under which it arises? 
These distinctions are too sound and substantial to be dismissed as 
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subtleties, but they are not obvious enough to restrain a loose- 
thinking or hostile court from erroneous decisions. 

The above-quoted authority defines “rescind,” specifically; to 
vacate or make void, etc., and says: “In the law of contracts the 
technical rescinding of the contract avoids the contract ab initio and 
requires that both parties be put as far as possible in the same 
position as before making the contract.” If the company’s defense 
at law or plea in equity be misrepresentation (and that is all we are 
concerned with), there is no contract in existence and consequently 
no claim. The relation of company and applicant has never de- 
veloped into that of insurer and insured. The company has prepared 
a document, called a “policy,” which, in the absence of misrepresen- 
tation is a contract or, with misrepresentation, (even fraudulent), 
may at the end of a certain time ripen into a contract of life insur- 
ance. If founded on misrepresentation, until the taint thereof be 
cured by time, the policy is still a mere document representing a 
void (or voidable) attempt to contract. The dictum quoted would 
be clearer in these words: “In the law of contracts technical rescis- 
sion voids ab initio the attempt to contract, etc.” If the phrase ab 
initio has any meaning at all, it is the policy which may be rescinded, 
for no contract ever existed. 

A contest (making the matter a subject of litigation) may be 
necessary for the rescission of an attempt to contract, but it may 
also be necessary to enforce the terms of a document when its sub- 
ject matter has, or acquires, the status of a contract. An incon- 
testable policy is therefore an absurdity, and a law requiring a policy 
to be incontestable (as defined) would deprive persons of property 
(or rights) without due process of law. 

If a policy is void ab initio because of the suppression of material 
facts in the applicant’s statements, made as inducements to its 
issue, and the insurer be not sued at law within the time allowed by 
law for defending on grounds of misrepresentation, he must take 
some affirmative action (in some jurisdictions at least) or lose his 
defense. The safest step (and in some jurisdictions the only safe 
one) is to file a bill in equity (or chancery) for the rescission of the 
contract. If the insurer’s case has sufficient merit in the eyes of the 
chancellor the (attempted) contract is rescinded by decree, pro- 
vided the action has begun in time. If an attempted contract can 
be “rescinded” on certain grounds within a certain time, what could 
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be more natural than to say that after a certain time it shall be 
unrescindable? 

The expression, “this policy shall be incontestable,’ does not 
mean, even approximately, what was intended by those who secured 
its adoption, and all the added exceptions only confound the con- 
fusion which naturally arose from the use of a wrong word in the 
beginning. I therefore submit that a policy that is rescindable with- 
ina certain time, if founded on misrepresentation, and represents a 
contract that is thereafter unrescindable, is what the law intends 
and should prescribe. 

I have agreed with every thought in Mr. Buttolph’s paper, with 
praise for his able presentation, but I have gone a step farther and 
have challenged the aptness of the fundamental word in the clause, 
showing why it is dangerously misleading, and that in its absence 
confusion is likewise absent, even in trial courts. Why stop there? 
The next step may be futile so far as influencing legislation or com- 
pany practice is concerned, but the fact remains, to my mind at 
least, that an “unrescindable clause” (miscalled from the beginning 
‘Gncontestable’’) does not belong in a policy at all, except in such as 
intend to reduce the rescindable period to one shorter than the law 
allows. With the exception named, its only proper place is in the 
statutes. Correctly drawn, it should be there and not elsewhere. 
Jn the statutes it does all the good it can do, and I further submit 
that a provision dealing with the rescindable period is as out of place 
in a life insurance policy as a statement of a statute of limitations 
(full or condensed) would be in a promissory note or commercial 
contract. Left in the statute where it belongs, such a regulation 
cannot be dragged under the well-known doctrine of adverse con- 
struction which can be invoked, on the slightest pretext, or none, 
when it becomes the insurer’s language by appearing in the policy. 
When a court resorts to this doctrine, we usually find the word 
“adverse” an outstanding example of accurate expression. 


MR. WENDELL M. STRONG: 
(Written discussion presented by the Secretary) 

Mr. Buttolph’s paper deals with two important matters relative 
to the incontestable clause. The first of these has to do with the 
application of the incontestability clause to claims where the con- 
tingency insured against has not occurred. We find the incontest- 


246 The Incontestable Clause [November 


able clause invoked in cases of suicide within the first year although 
the contract specifically states that suicide is a risk not assumed. 
We also find the clause invoked in cases where claim is made for 
Double Indemnity and where the cause of death was specifically 
excluded from the risks assumed under the Double Indemnity pro- 
visions. 

Such a situation could hardly occur if there had not grown up 
ideas in regard to life insurance which are at variance with the gener- 
al law. One of these is the general idea held by beneficiaries, and 
corroborated by decisions of courts of certain states, that if the 
insured dies the insurance is payable and any refusal to pay is a 
contest of the policy. 

Another is the tendency to incorporate exceptions in the in- 
contestable clause. A typical example of this is the incontestable 
clause set forth in the section of the Illinois statute requiring stand- 
ard policy provisions, one of which is that the policy 
shall be incontestable after it shall have been in force, during the lifetime 
of the insured, for two years from its date except for non-payment of 
premiums and except for violation of the conditions of the policy relating 
to naval or military service in time of war and except as to provisions and 
conditions relating to benefits in event of total and permanent disability 


and those granting additional insurance specifically against death by 
accident. 


The exceptions in this statute are extraneous and tend to befog 
the issue. In the first place, the exception as to non-payment of 
premiums is not necessary. The policy provides what happens in 
case premiums are not paid, and it is not a contest of the policy 
within the meaning of the incontestable clause for the company to 
decline payment because of non-payment of premiums. 

The same considerations apply with even greater force to the 
exception of the provisions for Double Indemnity and Disability 
benefits. These provisions define the risk assumed by the company 
and have no relation to the question of incontestability. Certainly 
it would not be considered a contest of a fire insurance policy if a 
company refused to pay a claim for the destruction of a house by 
flood when the policy insured only against destruction by fire. The 
company determines its liability entirely by the contract, and the 
exceptions incorporated in the incontestable clause can only mislead 
as to what constitutes a contest of the policy. 
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Recent decisions on this point would indicate that the courts are 
beginning to take the proper view of the question. Mr. Buttolph 
has referred to the decision of the United States Circuit Court of 
Appeals, Fifth Circuit, in the case of Sanders vs. Jefferson Standard 
Life Insurance Company (10 Fed. Rep. 2d 143). Since that decision 
was rendered there has been another important decision in the 
Eighth Circuit in the case of Mack vs. Connecticut General Life In- 
surance Company (12 Fed. Rep. 2d 416). The policy was an Illinois 
contract, and the incontestable provision of the Illinois law, which 
I have quoted, was involved. The Circuit Court of Appeals made 
the following distinction between the incontestable and suicide 
clauses: 

A contest made within two years is not to be confused with a defense 
of death by suicide committed within two years. In the incontestable 
clause the two year period is a period of limitation. The contest by suit 
or answer must be instituted within two years from the issuance of the 
policy. But in the suicide clause the two year period is a period of exclu- 
sion of risk on account of suicide. That clause does not undertake to 
limit the time within which the defense of suicide may be made nor does 
the statute of Illinois above quoted undertake to do so. 


The United States courts have generally adopted the proper 
viewpoint as to the distinction between what constitutes a contest 
of the policy and what constitutes the contest of a claim where the 
cause of death was not one of the risks insured by the policy. Earlier 
decisions in the state courts tended toward what seems to me the 
erroneous interpretation by applying the incontestable clause to the 
case of suicide. Mr. Buttolph, however, cites two or three recent 
cases from the state courts which indicate a changing attitude on the 
question. It is to be hoped that we shall soon have a sufficient num- 
ber of such decisions so that the difficulties which might otherwise 
come up will be avoided. 

The second question raised by Mr. Buttolph is whether the in- 
contestable clause cannot be invoked by the company as well as 
by the claimant; in other words, whether if the company is barred 
from contesting for fraud after two years the claimant should not 
be equally barred from contesting the policy after two years on the 
grounds of fraud or misrepresentation. 

The question, however, is whether the insured or one claiming 
under him ever does wish to contest the policy. He may, and not 
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infrequently does, desire some change in the contract, but after all 
his claim is made under the contract and it is rather a question of 
reformation than of contesting the contract. 

The cases that arise most frequently, it seems to me, are where 
an attempt is made to redate the contract from the date that it 
bears to the date when it was delivered, in order either to make 
the premium payment come before the end of the days of grace 
or extend the insurance to a time that would cover the insured’s 
death. The trend of one line of decisions has been to consider the 
premium-due date as the anniversary of the date on which the first 
premium was paid rather than the date provided for in the policy, 
thus effecting by judicial action a change in the contract between 
the insured and the company. These decisions to some extent have 
been based on a decision rendered many years ago in the United 
States Supreme Court in the case of McMaster vs. The New York 
Life Insurance Company (183 U.S. 25). The circumstances of this 
case differ from those of many of the cases of more recent date. 

The policy was dated the date of the application instead of the 
date when it was written, on request made by the agent, of which 
the insured did not know. Also the insured did not have actual 
notice of this through reading the policy, since there was evidence 
that when he received the policy he put it away without reading it. 
He died on what would have been the last day of grace after the end 
of the first year had the policy been dated the date it was issued 
instead of being dated the date of the application. 

In addition to the foregoing there was evidence that the insured 
was told if he took the policy he would receive thirteen months’ 
insurance. Also, the lapse occurred at the end of the first year, so 
that the insured had not acquiesced in and affirmed the dating back 
of the policy by repeated premium payments as of the anniversaries 
of that date. 

The decision, however, has been used as a precedent by both 
state and federal courts in cases in which the underlying facts were 
entirely different and to which it does not properly apply. An essen- 
tial thing in the McMaster case was that the insured had never, so 
far as the evidence showed, accepted or ratified the dating of the 
policy back to the date of the application; on the contrary, there 
was evidence to show that he believed the date to be the later date. 
Such a situation could not occur if the dating back had been by the 
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insured’s request, as it sometimes is, or if the date had been accept- 
ed and affirmed by the insured many times by his paying premiums 
as of the anniversary of that date, without protest. 

Thus the courts have arbitrarily redated contracts in force for 
some time and have applied to life insurance contracts a different 
law from that applied to other contracts. In no other contract would 
the courts allow a change in the written provisions years afterward 
when the contract has been continually in the hands of the party 
under whose interest the claim was made. Certainly, if the company 
is to be prohibited from contesting a policy after two years the 
beneficiary should be estopped in such a case from obtaining a 
change. 

While some of the line of cases I mention have been very extreme 
in disregarding the ordinary doctrine of estoppel and also the princi- 
ple upon which a contract can be corrected when it did not express 
the contract intended to be entered into by the parties, neverthe- 
less they are questions of reformation, rather than contest, of the 
policy. 

The policy imposes no duty on the insured, or those claiming 
under him, enforceable by the company and when there is a contest 
on any point brought by the insured or beneficiary it is not (with 
an almost negligible number of exceptions) under a claim that the 
policy is void, but rather a contest to enforce the policy reformed 
to meet their claims. 


MR. R. A. HOHAUS: 


Mr. Buttolph discusses two apparent misconceptions of the 
meaning and intent of the incontestability provision required by law 
and emphasizes the desirability of a clean-cut distinction between . 
a question of coverage as opposed to the question of forfeiture. I 
agree with his attitude that the amendments permitting the specific 
exception of total and permanent disability, accidental death, etc., 
are not very advantageous and that they do not add any rights not 
previously had by the insurer. While I do not feel that these amend- 
ments offer any particular disadvantage, I think the author’s warn- 
ing as to the possible effects of continual amendment of the clause 
is well given. 

The second misconception stated is that the incontestability 
clause is binding on the company and not on the insured. In refer- 
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ence to the statement in the American and English Encyclopedia of 
Law that “the practical and intended effect is to create a short 
period of limitation within which the insurer must test, if ever, the 
validity of the contract,” the author asks, ‘““Why insurer and not 
also insured?” 

Probably most of us, in reading this paper, were unusually 
struck by this question because it gave a viewpoint entirely new 
to us. While at first reading I could not satisfy myself that it was 
not a very important point, the proverbial attitude of doubt or 
contrariness which many impute to actuaries seemed to operate 
immediately, especially since the author surmised that “defendant 
companies have never brought it strongly to the attention of 
courts,’ and therefore I tried to discover the reason for absence of 
this defense. 

The contentions of the plaintiff or the defendant in actions in 
court concerning life insurance policies may be classified in four — 
groups according to their purpose. They are: 

1. To prove the contract void 

2. To prove the contract voidable 

3. To obtain the correct interpretation of the contract 

4. To enforce fulfilment of the obligations of the contract 


Which of the foregoing are affected by the incontestability pro- 
vision? 

The first group includes contentions, which, if sustained, declare 
the contract void ab initio because of fundamental misunderstand- 
ing or because an essential condition was never fulfilled or the con- 
tract never completed. There having been no meeting of minds, 
there was no contract at any time and hence none to contest. An 
“extreme example would be the issue of a Group Life policy to an 
employer who thought he was obtaining Compensation Insurance. 
Another example might be a case where the applicant obtained 
possession of a policy without making payment of the necessary 
premium. 

The second group includes contentions attempting to establish 
misrepresentations, misleading statements, etc., which make the 
contract voidable. In such cases the contract is contested because 
the actual consideration differed from that alleged. However, unlike 
the first class, the contract would be in effect if the action were not 
taken, and hence the expression ‘“‘voidable” as contrasted with 
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“void.” An example of this class is an action based on a misstate- 
ment by the insured in his application. 

The third group—correct interpretation—includes the conten- 
tions based on alleged ambiguity or efforts to overcome provisions 
alleged to be contrary to state statutes. An example of the first 
type is Johnson vs. American Central Life Insurance Company, cited 
by the author, and in which the question was “the meaning of and 
construction. to be placed on the contract,” and the court stated 
“there is a conflict and an ambiguity” and “‘the construction should 
be applied which is favorable to insured, rather than to the insur- 
er.” An example of the second type is Lillard vs. Metropolitan Life 
Insurance Company, in which the plaintiff maintained that the pro- 
vision liquidating an indebtedness in event of extended term insur- 
ance, by reducing the face amount in such proportion as the indebt- 
edness bears to the cash surrender value instead of by shortening 
the length of term, was not in accord with the state statutes and 
that the policy provision fell before the statutory requirement. In 
both types no contest of the validity of the contract was made but 
the actions were instituted to determine just what the obligations 
and the coverage of the contract were. I do not see how the in- 
contestable clause can be invoked by the insurer to prevent an ac- 
tion questioning its interpretation of the contract as written. 

The fourth group is self-explanatory and obviously includes no 
contests of the contract but efforts to enforce it. Hence the incon- 
testability provision does not affect this group. 

Of the four groups, then, only the second embraces contentions 
which contest the contract and therefore it is the only one affected 
by the incontestability provision. 

Let us grant that the incontestable clause is binding on the 
insured as well as the company. It can bind the insured or bene- 
ficiary, but what is there to bind? Does he have occasion to present 
contentions of the second group—to prove the contract voidable? 
Does the insured contract to do anything or does he assume any 
obligation? Why should any insured wish to contest the validity 
of any policy when he has no obligations of which he may wish to 
be relieved? Practically every court action instituted by an insured 
or beneficiary is begun as a “‘question of coverage” and not “a ques- 
tion of forfeiture,” the latter question, if it enters, being raised by 
the defense of the insurer. Hence if the first misconception stated 
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by the author be removed and the application of the incontestability 
apply only to “a question of forfeiture,” it is of little avail to the 
insurer to enforce the incontestability clause against the insured 
since the insured’s contention is not on the latter question. 

Mr. Buttolph’s paper is very interesting and stimulating but I 
cannot agree as yet that his second point offers ‘“‘a very important 
defense against a certain class of unjust and fraudulent claims.” 
However, the insurance companies can well use any additional argu- 
ments for defense, and I shall not be unhappy if the foregoing rea- 
soning be proved incorrect. 


MR. JAMES F. LITTLE: 


The first life insurance company that I worked for more years 
ago than I like to think about was established in 1869 and incorpo- 
rated by act of Parliament, and this act included a provision that 
all policies should be incontestable from date of issue. How much 
the meaning of the word “incontestable” has been changed you 
will gather when I say that we contested fraudulent claims with 
equal facility and with equal success as compared with other com- 
panies. The only idea back of the incontestable clause was that we 
could not put restrictions on the insured’s actions into the policy. 
If he wanted to travel to any part of the world he was free to do so; 
and that was all that “incontestability” really meant at that time. 

We have traveled a long way from that, and in recent years— 
not so very recent but some time back—the legislatures of the vari- 
ous states were moved to put life insurance policies in somewhat 
the same position as other property. Where a thief has stolen some 
movable property and sells it in the open market to an innocent 
purchaser, the purchaser is protected. What the legislatures prob- 
ably intended was to do something similar. But see what they 
did do. 

What they did do was to say, in effect, if the thief retained the 
property for a certain length of time and was then caught with the 
goods, as we say, he was to have absolute possession of it notwith- 
standing. That is actually what has been done in the case of this 
incontestable clause. That was intended no doubt to protect origi- 
nally a purchaser for value. There was another meaning to it, name- 
ly, protection in the case of innocent misstatements of the original 
applicant, but it was primarily intended to protect a purchaser for 
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value. If merely that provision had been inserted, probably not 
more than one out of ten of the claims that we now pay under this 
incontestable clause would have been covered. The cases of inno- 
cent misstatements, are few and rarely of any importance. 

So we have the striking and unsatisfactory result that where 
fraud has been committed, in order that ro per cent of honest pur- 
chasers might be protected, the life insurance companies have to 
pay ten times the amount necessary to secure such protection. 

This indicates on the part of the legislatures an enactment of 
laws without a clear understanding of what they were actually 
doing. Unfortunately, the trouble did not stop there. When the 
laws came to be interpreted by the judiciary they made a most ex- 
traordinary extension even of these laws in the application thereof. 

In the old days the policy would be considered void in case of 
fraud. That was quite inconvenient for both parties; and later on 
we began to understand that the policy was voidable. In other 
words, if the life insurance company, after it had discovered the 
fraud, accepted the subsequent premiums without informing the 
insured of the situation, it waived its right to contest the policy, and 
made the policy good. But, remember, it was not until the company 
had committed some such act that the policy actually came into 
force. 

We all know that if a policyholder dies during the first year, 
where a year is the period selected for the incontestable feature, and 
claim is not made until after the end of that year, or if the life 
insurance company has not commenced suit to cancel the policy 
within that year, notwithstanding the death of the insured, they 
are not in a position then to commence suit. This is so well estab- 
lished by numerous decisions that we must take it today as the 
actual situation from the legal point of view. 

Yet, the situation was this, that at the time of the death of the 
insured within the first year, this change in the law, which, remem- 
ber, was intended to operate after the expiration of a certain period, 
did not change the fact that at that time the insurance had not gone 
into effect. It needed some action by the company to put it into 
effect. 

Now, at the end of the year the policy of insurance was to go 
into effect under such wording as “after one year from date this 
policy shall be incontestable”’; but this policy is a policy of insurance 
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against some event to happen. You cannot put a policy of insurance 
into effect on something that has already happened. 

We had a decision to that effect from our general counsel, the 
late well-known and respected Mr. Lindabury, who told us when 
we were putting the disability concessions into our policies that the 
Board of Directors had no power to make that retroactive so as to 
affect people already disabled. He said: ‘‘This is insurance. You 
cannot put insurance into effect against an event that has already 
occurred.” 

At the end of the first policy year, therefore, clear logic and the 
law would have required that only a policy of insurance against an 
event happening thereafter could go into effect. In the event of 
death within the first year, the policy not otherwise in force never 
could go into effect to cover that death merely because of the one- 
year provision, yet the courts have decided otherwise and have de- 
cided it so unanimously, or almost unanimously, that we must ac- 
cept this ruling as the actual situation. 

We have, therefore, an initial unfortunate mistake of the legisla- 
tures greatly exaggerated by the action of the judiciary. While the 
legislatures intended merely that after the first year the situation 
should be changed and the policyholder could feel that he was then 
secure, the courts, by their action, have totally changed the face of 
affairs as existing during the first year, and in a large percentage of 
the cases of fraud have prevented the companies from securing a 
remedy that they were entitled to. Legislation in some states has 
relieved this situation, which, however, apparently could never have 
arisen on proper interpretation of the earlier laws. 

As Mr. McBride said, there is probably not very much hope of 
immediate relief; but I agree very much with Mr. Buttolph when 
he points out that right from the start the situation was confused 
by putting into the clause the absurd provision, “‘incontestable ex- 
cept for non-payment of premiums,” in other words, confusing al- 
together the contest of a claim with the contest of a policy. That 
has, of course, I think, led the judges on to their, what appears to 
me, confused understanding of the intent of the incontestability 
clause. 

There is one other point that occurred to me while the matter 
was being discussed. In the case of a policy obtained by innocent 
misstatement, there is reason for the legislatures to set a period 
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after which such innocent misstatement would not avoid the policy. 
That is never of much significance or consequence. But if a policy 
has been obtained by fraudulent misstatement (I wish some of the 
lawyers here would answer this question), under the present inter- 
pretation of the law after one year the beneficiary is fully protected, 
but as the company has suffered a loss through the fraud of the 
applicant, could not the company start suit against the insured’s 
estate to indemnify it for the loss incurred by the fraud of the in- 
sured? 

In other words, the company must pay the policy; but one would 
suppose that ordinary law and reason would suggest it had a right 
of claim against the man whose fraud had involved it in the loss. 
The law does not say anything directly to prevent the company 
from recovering, where the insured leaves an estate, for any loss to 
which they have been subjected by his fraudulent act. The point 
is one for the lawyers to decide. 

There is one other point I should like to draw attention to in 
this connection. It has long, and very properly, been the rule of the 
courts of law when reading a policy to say that as the policy was 
drafted by the life insurance company, any ambiguity should be 
interpreted favorably to the insured; but where that ambiguity is 
compulsory under statute and under rulings of insurance depart- 
ments, it is wrong for the courts to continue to use that rule. They 
should then look to the fairness of the intent, and altogether get 
rid of the old idea that the company was responsible for the phrase- 
ology. If a question arises as to any part of the contract where the 
company really has a choice of phraseology, then it would be per- 
fectly right for the courts to decide as heretofore; but, at the present 
time, we have no choice, but have to find something that complies 
with certain specific regulations, particularly in the case of this 
incontestable clause, whence equity, as well as law, would suggest 
that at this stage the old rule of law that the interpretation unfavor- 
able to the insurance company should be the one adopted should not 
be invoked. I think nowadays it should be recognized that with the 
aid of the law and the insurance departments the insured has been 
adequately represented in preparing the contract and that the insur- 
er is only one of the two parties drawing up the agreement which 
must therefore be given the most reasonable interpretation. 
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MR. LAWRENCE M. CATHLES: 


I think it is quite plain that we have established a grievance on 
the part of the companies against the courts and against the stat- 
utes, but Iam just wondering if we have gone quite deep enough into 
this question of incontestability. Perhaps we should have our minds 
a little clearer on it if we went a little farther back. 

I agree with Mr. Evans that the wording was probably used for 
euphemistic purposes. You don’t like to use any wording that indi- 
cates the possibility of dispute. It is much nicer to say that it can 
be incontestable, but why did that clause ever come into life insur- 
ance policies? I don’t think it answers the question entirely to say 
that it came in from agency pressure. 

My mind goes back to the first insurance lawsuit of which I have 
any recollection—I don’t mean personal recollection, but recollec- 
tion of reading; and that was in Great Britain in 1587 where policies 
used to be issued for only a limited term. This particular policy 
was issued to insure a man for twelve months for a premium of, I 
think, about $80 a thousand. I don’t remember the dates but I do 
remember that the insured died within 365 days of the issuance of 
the policy and the company contested the claim because they said 
the policy was not for one year but for twelve months, and a month 
consisted of something less than one-twelfth of 365 days. I think 
it was 28 days that they claimed the month consisted of. The insur- 
ers deservedly lost their contention and were compelled to pay the 
claim. 

But thinking again of these old cases, we can all remember of 
reading cases where a policy was contested because a man misstated 
the age at which his grandmother died, etc. There have been a 
number of claims contested on trivial grounds. 

I just wonder whether that is not the reason why in the develop- 
ment of the business the companies agreed that such a condition 
was absurd, and that they should try to settle without contest and 
get rid of the stigma which these old cases had cast upon the busi- 
ness. 

MR. J. CHARLES SEITZ: 

If it were a necessity to save time at this meeting I could begin 
and finish the discussion with the words, “Well done, thou good and 
faithful servant,” thereby indicating my full approval of the au- 
thor’s remarks. 
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“Way Back When,” as the cartoonist expresses it, or to be ex- 
plicit, in the November, 1917, Record there appears about a page 
and one-half of discussion between myself and others in an effort 
on my part to put across the meaning of “‘incontestability”—my 
contention being that one cannot contest, or refuse to carry out, 
any terms or conditions of the life insurance contract after the ex- 
piration of such limited period as may be expressed in the contract. 

The topic which called forth the discussion referred to dealt 
with the separation of policy provisions which decreased or restrict- 
ed the benefits and the incontestability provision per se. It was 
specifically stated in this discussion that there was a conflict be- 
tween the terms of the policy if the pure Incontestable Clause were 
in one part of the contract and the Military or Naval Service provi- 
sion were in another part of the contract. It is no infrequent occur- 
rence to find a person falling into the error of interpreting a contract 
by part instead of as a whole. It is a fundamental legal principle 
that the contract must be read as a whole. Please understand I am 
not referring to the matter of ambiguity in the contract, which can 
be defined as an expression of one idea in such form as to be subject 
to more than one interpretation. 

Mr. Buitolph has initiated an excellent thought which might be 
used effectively in future lawsuits if we call the attention of our legal 
departments to it. I refer to the second misconception, viz., that 
the Incontestable Clause is binding on the company but not on the 
insured. Let us lay stress on this thought, which may mean a vic- 
tory for the company in a lawsuit. Apparently little things such as 
this turn the tide when assumed larger ones have no effect. 

It appears futile to me to suggest an effort at reconstruction of 
the Incontestable Clause, that is, a division of its parts by a change 
in the law, and therefore I shall not proceed farther on this point. 

There is a practical way to increase the rapidity of the trend 
toward correct understanding to which Mr. Buttolph referred. Is it 
not possible that Mr. Buttolph’s article be printed in pamphlet form 
and distributed to the bar associations or that a member of the Legal 
Department of a life insurance company submit a brief article on 
the subject before the Bar Association meetings of the locality 
wherein the company is domiciled? The correct information im- 
parted in this manner far outweighs the effect when argued specifi- 
cally before the court. In the first instance the thought will have 
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been crystallized, and in the latter instance it is only in process of 
crystallization. 

In noting the trend of the discussion, I think Mr. Buttolph has 
drawn attention not so much to the matter of the discussion of the 
incontestability feature but to the addition of the exceptions to the 
incontestability feature. I have interpreted his paper to mean that 
he is laying stress on including exceptions to the incontestable clause 
rather than making the discussion primarily on the incontestable 
feature per se. 

Mr. W. A. P. Woop: In view of the discussion about incontest- 
ability, I would like to take a particular example. Supposing a per- 
son engaged in aviation in the state of Illinois should make applica- 
tion for insurance and be unwilling to pay an extra premium; is it 
possible to insert in the policy a clause to the effect that in the event 
of death when engaging in aviation the amount payable shall be 
limited to the reserve on the policy without any restriction to the 
one-year or the two-year incontestable period? That is, is it possible 
to have a clause which will put restrictions after the incontestable 
period expires? Would there be any likelihood of danger later on 
in connection with the settlement of a case of that kind if the as- 
sured should meet with an accidental death and the company should 
tender the reserve on the policy? 

Mr. F. R. Jorpan: I should like to mention one thing. In the 
Illinois law there is a provision that is probably not found in the laws 
of other states which specifically states that you cannot pay less 
than the face amount, depending on the cause of death after the 
incontestable period. So that would cover that particular feature 
in this state. 

Mr. Woop: That would apparently shut it right out. 

Mr. JorDAn: Yes, it would shut it right out on that, but that 
particular feature is not in the laws of other states. 

Mr. Cartutes: It is in the laws of certain other states. 

Mr. Jorpan: Probably in the laws of certain other states, but 
it is not common to the laws of all states. 

Mr. A. C. Goon: I just want to point out that in the state of 
Missouri a company would have to pay a suicide claim in full even 
though the death occurred within the incontestable period and even 
though the usual suicide clause was contained in the policy. 

Mr. Lirrie: I might tell Mr. Wood that we had one case of a 
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man in Pennsylvania who wanted such a policy. We could not give 
it to him in Pennsylvania, but we could in New Jersey. The clause 
used was simply the thing that Mr. Buttolph properly objects to. 
We tacked on to the incontestable clause some provision about the 
event of death from aviation. : 

There seems to be some confusion because they tell us that we 
cannot put in a life insurance policy a limitation to pay less than the 
face of the policy on account of death from any cause; yet we can 
put in the policy of insurance a provision that we will pay more than 
the face of the policy if death is due to one cause, namely, accident. 
I don’t know whether, if a policy carries the Double Indemnity, we 
may not later on be asked to pay the double amount for death from 
any cause under such a clause, the logical inference would be that 
if we cannot except one specified cause of death, we cannot except 
all causes but one—as we do in the Double Indemnity provision. 

Mr. Jorpan: In reference to Missouri, does not the law govern- 
ing the suicide clause there require that you must prove the suicide 
was contemplated when the policy was taken out? If you can prove 
that, then you can limit your liability; isn’t that correct? 

Mr. Goon: You are right there, but I think that would be a 
pretty hard thing to do. 

Mr. Jorpan: I know, but if you can prove that suicide was 
contemplated when the policy was taken out, can you limit your 
liability? 

Mr. Goon: Yes, if you can prove it to the satisfaction of the 
jury. 

“Mr. Catutes: In answer to Mr. Wood’s inquiry, I have under- 
stood that in the state of Washington an exemption from liability 
due to death from aviation would be allowed. 

Mr. C. O. SHEPHERD: We have been advised by our own legal 
department in that connection that we would be on dangerous 
ground in most of the states, but there are a few where it can be 
done. New Jersey is one, Florida is another. No doubt there are 
some other states where it is possible. 


MR. H. W. BUTTOLPH: 


Mr. Evans began his discussion with a confession of difficulty 
in understanding just what I was talking about, and demonstrates 
his failure to understand me by quoting from section 380 of Ruling 
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Case Law and following the quotation by the statement that my 
thesis is a criticism of the definition of incontestability therein con- 
tained. 

It seems to me that this shows very clearly one of the points that 
I tried to bring out—namely, that there is not a proper differentia- 
tion between a contest of a policy and a contest of a claim. If I 
understand the meaning of the words quoted by Mr. Evans from 
Ruling Case Law, I agree entirely with the rule there stated that | 
such a provision “precludes every defense to the policy other than 
the defenses excepted in the provision itself,” but this does not mean 
that such a provision enlarges upon the scope of coverage or pre- 
cludes every defense to every claim that may be brought under the 
policy. 

I am, of course, glad to agree with Mr. Evans and others who 
have brought out the same point that the use of the word “‘incontest- 
able” was unfortunate and that the desired result could have been 
brought about by a provision very much more clearly worded. 

In one other particular Mr. Evans seems to have misunderstood 
me. I did not question the good faith of life insurance companies 
nor did I suggest that any company should enter a plea, admitting 
that misrepresentation of the contract had been made by one 
authorized to bind the company, but that such misrepresentation 
was outlawed by the Incontestable Clause. The point which I did 
try to make and which seems to have been thus misconstrued was 
one which will appear in the answer to Mr. Hohaus’ question, which 
I will now attempt to make. 

In his classification in four groups of the contentions which form 
the basis of actions in court concerning life insurance policies, it 
seems to me that Mr. Hohaus has not covered all of such conten- 
tions as may arise unless his third group be made broader than would 
appear to be his intention. Certainly, his reference to the case of 
Johnson vs. American Central Life Insurance Company as a type of 
case coming within this third group does not completely substan- 
tiate his point. 

In that case, the court did hold that there was conflict and 
ambiguity as to when the insurance first became effective and that 
this conflict and ambiguity should be resolved in favor of the in- 
sured, but it then went on to apply the doctrine of the Halsey case, 
which was based not on an interpretation of the contract but on an 
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enforcement of what the court held to be justice and equity—name- 
ly, that the first premium paid by the insured, having been equal 
to that for subsequent years, entitled the policyholder to a full 
year’s insurance, and that the contract should be not interpreted, 
but reformed, with this in mind. It is such a reformation of a con- 
tract, accepted and complied with by the insured for years, that I 
believe the Incontestable Clause can properly be regarded as pro- 
hibiting. 

There are many valuable points brought out in the other discus- 
sions of my paper with which I fully agree and which have been so 
well expressed that no emphasis on my part seems proper, so I close 
the discussion with an expression of appreciation of the attention 
which has been shown by the men who have so ably discussed the 


paper. 


OSCULATORY INTERPOLATION: NEW DERIVATION 
AND FORMULAS 


By W. A. JENKINS 


MR. JAMES W. GLOVER: 
(Written discussion presented by Mr. H. C. Carver) 


It is strange that the method adopted by Mr. Jenkins for deriv- 
ing the formula for osculatory interpolation has not been developed 
before. A great deal of work has been done upon this subject as 
illustrated by the long list of references at the beginning of this 
paper. The method of attack, however, seems always to have been 
the same, that is, of selecting auxiliary partial curves to determine 
the values of the derivatives at the ends of the intervals under 
consideration. It has always seemed to me that this was a peculiar 
line of approach and that it would be more straightforward to de- 
termine directly the values of the derivatives of the successive inter- 
polation curves. Mr. Jenkins is the first one to carry this idea 
through to the point of developing the formulas, and it is all cov- 
ered under two very simple conditions, namely: (1) when the 
formula is applied to any interval, the end ordinates of the interval 
will be reproduced; and (2) when the formula is applied to any two 
adjacent intervals, the two curves determined will have contact of 
order # at their junction. 
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It is interesting to note that the author assumes Everett’s inter- 
polation formula up to and including terms involving differences of 
order (2n—2) of the third and fourth ordinates from the left end, 
where —v is the subscript of the ordinate at the left end. The 
differences of order 2 of the first and second ordinates from the 
left end are multiplied by functions ¢(1—«) and $(x), respectively, 
whose degree and coefficients are determined by the two funda- 
mental conditions mentioned above. Illustrating the procedure by 
determining the fifth-difference formula, the one used most in prac- 
tice, four terms agree with Everett’s formula and the remaining two 
terms involving fourth differences of the function at the points —1 
and — 2 are multiplied by ¢(x) and $(€), respectively, where £=1—«. 
The application of the second condition which means that the 
first and second derivatives of the adjacent interval interpolation 
curves must be equal, respectively, leads directly to the fifth-differ- 
ence formula with contact of order 2. This formula is of degree 4 
in x while the developments of Sprague and Lidstone lead to a 
formula of degree 5, indicating that the latter are redundant to the 
extent of 1 degree in the abscissa variable «. Tables II and III of 
the paper show that with higher degrees of contact the redundancy 
in the Sprague and Lidstone developments is still greater with re- 
gard to the degree of the function representing the osculatory curve. 
There is, however, a range for which the Sprague formulas show a 
lower degree for the final osculatory interpolation curve than the 
Jenkins formulas, although the latter are always less in degree than 
the Lidstone formulas except when and # are unity. Mr. Jenkins 
suggests that a minimum degree curve might be obtained for the 
whole range of values of 7 and p, superseding the method proposed 
in this paper, when is greater than or equal to p+1 (nearly). I 
understand that he has now carried through this suggestion and is 
presenting a paper today in which the minimum osculatory inter- 
polation curve has been derived for the whole range of values of 
nand p. 

It is to be regretted that the author has not illustrated his meth- 
od by a numerical application to a mortality table, giving the com- 
parative results by his method and that of Sprague and Lidstone. 
The Table IV giving the minor in terms of the major differences is 
simplified by the fact that the fifth minor differences are constant. 
An example of this kind might bring forth some facts which may be 
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favorable or unfavorable to the general theory, which have not been 
noted by the author nor the reviewer. From the point of view of 
theory, the author is to be commended upon greatly simplifying the 
theory of osculatory interpolation and putting this subject upon the 
basis of a common contact of adjacent interval curves without intro- 
ducing the idea of partial curves. 


MR. JOHN F. REILLY: 
(Written discussion presented by Mr. H. L. Rietz) 


The first osculatory interpolation formula was developed by 
Sprague in 1880 with the aid of “partial interpolation curves.” This 
method was the only one employed until 1921 when Mr. Robert 
Henderson proposed to develop such formulas by an entirely differ- 
ent method, making no use whatever of “partial interpolation 
curves.” He succeeded in producing a formula which is osculatory 
if differences of the sixth and higher orders vanish. Instead of mak- 
ing the two slopes at the point of juncture each equal to a third 
quantity, and likewise the two curvatures, as Sprague did, he made 
one slope equal to the other slope, and one curvature equal to the 
other curvature, without any reference to other quantities. This re- 
sulted in lowering the degree of the interpolation formula. Again 
in 1924 Mr. Henderson showed how to solve the difference equation 
that he had formerly approximated to by resolving it into two 
factors, thereby obtaining a method for the practical application 
of his type of osculatory interpolation formula without assuming 
that differences of the sixth and higher orders vanish. 

In the paper under discussion Mr. Jenkins also has discarded 
the “partial interpolation curves” process, and, by imposing the 
same conditions as Mr. Henderson did, derived an interpolation 
formula that is truly osculatory. 

Everett’s formula is assumed as a basis, and the osculation is 
acquired by modifying the coefficients of the two terms containing 
fourth differences. In this respect the plan resembles that of Lid- 
stone who modified only the final term of Newton’s formula. It is 
worthy of note that while Mr. Jenkins modified the coefficients of 
two terms, one of these two coefficients being originally a function of 
x, the other the same function of &, he has modified them so that one 
becomes a certain function of x and the other the same function of 
£, and that we cannot say that there are two independent modifica- 
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tions. On the other hand, Sprague modified the requisite number of 
coefficients to make the resulting formula of minimum degree with 
the use of “partial interpolation curves.” It therefore seems clear 
that it would be possible to lower the degree of Mr. Jenkins’ formula 
still further in some cases by modifying the coefficients of more than 
two terms, and that a curve of minimum degree would be obtained 
by modifying the coefficients of a suitable number of terms. The 
author of the paper has set this as his further problem, and it is 
greatly to be desired that he may succeed in solving it. Mr. Hender- 
son’s fifth-difference formula with contact of order 2 is of the third 
degree, while Mr. Jenkins’ is of the fourth degree, but Mr. Hender- 
son’s is only approximate, while Mr. Jenkins’ is exact. 

It will probably be clear to most readers of the paper that in 
Table III 7 is not the order of differences employed; the order is 
really 2-1, since the use of two differences of order 27 is equivlaent 
to one difference of order 22+1. From this table it is evident that 
Mr. Jenkins’ method produces formulas of lower degree than either 
Sprague’s or Lidstone’s when the order of contact is high and the 
order of differences is low, and that the reverse is true when the 
order of contact is low and the order of differences is high. 

The case of greatest interest to actuaries, probably, is that in 
which 7= p=2, that is, second-order contact with fifth-order differ- 
ences, and here Mr. Jenkins’ formula is superior to Sprague’s and 
Lidstone’s, inasmuch as his is of degree 4 while theirs is of degree s. 
The interest of the mathematician, however, is likely to be centered 
on the “generalized derivation,” for he is naturally attracted by a 
general theory, realizing that from it he can immediately obtain any 
special case. 

In conclusion, I should like to state that in my judgment this 
paper was well thought out and carefully written, and is an impor- 
tant contribution to the subject of interpolation. 


MR. W. A. JENKINS: 


My interest was just aroused in this matter by a question raised 
by Mr. Fassel. He said that the curves obtained under the ordinary 
formulas undulated a great deal, and raised the question of whether 
or not we could get a sort of average slope at each junction which 
would make the interpolations smoother. My answer to that ques- 
tion is that it cannot be done without going to higher differences. I 


1926] Discussion 265 


think, though, that this formula does reduce the undulations some- 
what. 

Mr. Carver: I have done a little work in trying to obtain 
smoother results. I find that if we impose conditions dealing with 
the equality of moments rather than the equality of derivatives of 
order higher than the first there is a great tendency to reduce the 
undulations. If you are going to impose five conditions for a func- 
tion of the fourth degree or six for a fifth-degree function, etc., it is 
well to equate first derivatives and then make up the remainder of 
the conditions by imposing the equality of moments. 

Mr. JeENKins: I wish to thank Professor Reilly for his clear, 
accurate survey of work done in this portion of the field of inter- 
polation; Professor Glover for his careful discussion; and Professor 
Carver for his suggestive idea concerning moments. 

Mr. Glover was quite right when he said that “a numerical 
application to a mortality table . . . . might bring forth some facts 
which may be favorable or unfavorable to the general theory. .... 2 

It seems probable that, as Mr. Carver suggested, the strict 
adherence to the conditions of continuity of derivatives only is not 
most advantageous for the purposes of mortality table or other 
graduations. It might even be desirable to admit a formula which 
does not reproduce the given values but does maintain their general 
trend, such curve having a continuous first derivative and being 
subjected to various other restrictions, perhaps involving moments. 
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INFORMAL DISCUSSION 
DISABILITY BENEFITS 


The considerations necessary when underwriting disability benefits in 
case of: 
a) Occupational hazards 
1. Agricultural 
2. Railroad 
. Metal trades 
. Mining 
. General industries 
b) Physical impairments 
. Build and family history 
. Nervous system 
. Circulatory system 
. Respiratory system 
. Digestive system 
. Urinary system 
. General impairments 


TAN BW ND H On W 


MR. R. G. HUNTER: 


I presume that most of us in the selection of risks for disability 
have been forced to be guided very largely by a study of the fre- 
quency of the causes of disability; and we have also considered that 
there is a certain relationship between the disability rate and the 
mortality rate. In my own company we have tried to adapt the 
numerical mortality rating to the selection of risks for disability. 

Recognizing the important part that tuberculosis plays in the 
disability claims, we have refused the disability benefits where the 
numerical mortality rating is +15, imposed by reason of light 
weight or tubercular family history or a personal history of tubercu- 
losis, even though we accept risks up to +25 for standard insurance. 

On the other hand, we will accept overweights if we have to 
impose a rating up to +25. In fact, if we accept as standard a case 
of overweight, we will also accept it for the disability benefit. 

There is a recent paper that has appeared in the Transactions 
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of the Actuarial Society, by Mr. Thompson, of the Mutual Life, that 
seems to confirm very largely the principles that I have enunciated; 
and if I read that paper correctly, it would seem that we will have 
to practice a much more severe selection in regard to lightweights 
and personal and family histories of tuberculosis. 

Of course, there is a question of how far you can go in that selec- 
tion since you cannot handicap your agency force too much in re- 
fusing the disability benefits where you accept the case for standard 
insurance. 

In the case of family history of insanity (and we always consider 
suicide as an insanity case) and where there is some mental or nerv- 
ous instability, we adopt this same principle of trying to adapt the 
numerical mortality rating. If we rate +15, we again refuse the dis- 
ability benefits, although we accept the case for standard insurance. 
In our company this means that one case of insanity in the family 
would not bar a man from disability benefits, but two or more cases 
would. 

The question of occupation is brought up in this same paper of 
Mr. Thompson’s to which I have referred. He shows that many low 
mortality occupations have a high disability rate. 

Take the case of farmers, for instance. There he shows—well, 
I can’t remember just what the ratio is, but it is quite unfavorable. 
He attributes that very largely to the fact that the accidental dis- 
ablement rate is about two-and-a-half times the normal. 

Our experience has also been unfavorable among farmers, but 
not for the same reason that the Mutual Life’s experience has been. 
We find our accidental rate about the same as the normal; but we 
have had an unduly large number of claims from nervous and mental 
and cardiac diseases among farmers. 

In analyzing those claims among farmers, I have been rather 
struck with this fact: that a farmer, if he is prevented from follow- 
ing his own particular occupation, is also prevented, by reason possi- 
bly of his education and training, from following any other occupa- 
tion. If this is true generally, it means, I think, that we are issuing 
to farmers an “own occupation” clause. That is true, I think, of a 
number of other occupations; and the thought has just occurred to 
me whether or not it would be correct practice for us to consider 
those occupations as own occupations and charge an extra premium 
accordingly. 
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MR. Gah BECKE Ea: 

“The Considerations Necessary When Underwriting Disability” 
is a subject upon which it is difficult to generalize; and the Chair- 
man has just stated that he wanted us to particularize. 

There are so many subdivisions of labor in even one important 
industry, as, for example, the metal trades, that it is impossible to 
provide by a general classification for all the varying degrees of 
probable disablement. 

I have also been interested in the paper by Mr. Thompson re- 
ferred to by Mr. Hunter, and particularly in the table, “Influence 
of Occupation on Disability.” Under “Cause of Disability—Pul- 
monary Tuberculosis,” we find some curious results, for example, 
the rate per 100,000 for teachers is 75; for physicians, 43. In fairness 
to Mr. Thompson it should be stated that he calls attention to the 
limits of his investigation but states that it indicates the type of 
investigation which it seems to him will be most useful as a guide 
in underwriting risks and adjusting claims in the future. It is ap- 
parent from Mr. Thompson’s paper that he has given very careful 
study to the experience under certain phases of disability risks. 
Therefore, I was particularly impressed with his concluding sen- 
tence, which was to the effect that an investigation of a sufficiently 
extensive disability experience, along the lines which he indicated, 
would be of great benefit. 

In the President’s address he referred to the desire to have more 
homogeneous statistics as a basis for things we are trying to do; in 
Mr. Thompson’s paper he made the same plea. That is what I want 
to talk about a bit this morning, even at the chance of being con- 
sidered a crank on this subject, for I have been talking about this 
for a good many years. 

You will recall that at a joint meeting of the Institute and the 
Actuarial Society at French Lick Springs we were given the new 
code for physical impairments. There was a strong plea made there 
by the Chairman of the Joint Committee, followed by the Chairman 
of the Committee of this Institute and one or two other gentlemen 
who spoke to that subject, urging companies to prepare the new 
forms of cards that were suggested. 

The absence of an occupational code undoubtedly caused many 
companies to defer keeping these cards. There is now available for 
the first time in the history of our business a suitable general occupa- 
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tional code. Therefore, I wish to urge with all possible emphasis 
that all actuaries interest themselves in the preparation of these very 
necessary data and without further delay. I know of no other means 
by which more light can be thrown upon some of the perplexing 
problems of disability and extra accidental hazard within a reason- 
able time than through joint examinations of the data gathered by 
many companies. 
MR. OLIVER W. PERRIN: 

The Penn Mutual takes into account the mortality factor in 
granting Disability benefits. It may be interesting to you to outline 
some of the features of our practice as related to Disability benefits 
on substandard lives. We use the numerical system and rate up for 
both occupation and physical impairment. When the risk is such 
that we rate it at 25 per cent extra mortality, the charge for Dis- 
ability benefits is, generally speaking, one-and-one-half times the 
regular. When the risk is such that we rate it at 50 per cent extra 
mortality, the charge is twice the regular. When over 50 per cent, we 
do not grant Disability benefits on any terms. 

This, of course, is done upon the general theory that where the 
mortality of the group is higher than the average, the company is 
entitled to some extra charge for Disability benefits. 

We are particularly careful about granting any Disability bene- 
fits whatever to certain occupations and impairments even though 
the mortality risk would be acceptable at standard rates or rated 
up to 25 or 50 per cent extra. A few examples of such occupations 
are furriers, glass-workers, dyers and bleachers, and Fire Depart- 
ment employees; some examples of physical impairments of this 
sort are light weight combined with a family history of tuberculosis, 
history of nervous breakdown or infantile paralysis, repeated fre- 
quent attacks of chronic asthma, syphilis, and cases with a history 
of any kind of heart disease. 


MR. E. McCONNEY: 


Some day, I suppose, we shall have some combined statistics 
and then we shall learn to distrust them as much as we now distrust 
the table on which we endeavor to base those premium rates. That 
has been due chiefly to the fact that each company has various slight 
differences in its underwriting and its method of handling claims 
that make a big difference in the disability rate. 
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For some time we have used a ninety-day clause. In the applica- 
tion we have asked for the income of the applicant and as to what 
disability coverage he carries in life companies and in accident and 
health companies. 

When we come down to particular cases, in the farmers we find 
from our own experience that they are roughly about one and one- 
third as bad a risk as all the other occupations put together. I don’t 
see how we can make much distinction in farmers; they are such a 
huge class of the country. But we do know that their mortality is 
considerably better than the average. So I suppose we offset the 
loss in disability against the gain in mortality, the statutes of anti- 
discrimination notwithstanding. 

In the railroad trades, the accident factor is such a big thing that 
we do not give disability except to a few men who are in the train 
itself, the mailman, and the office help. 

There has been considerable improvement in the death-rate of 
trainmen due to the safety campaign, and I suppose that is affecting 
the disability somewhat, but we don’t know enough about it. 

In the metal trades, there are very few that we grant disability 
to because of the heat and the fumes and the dust and the low class 
of labor. 

In the mining trades, they are practically all rated for life insur- 
ance anyway and they don’t get disability. 

When we come to the physical impairments in cases with one 
case of tuberculosis in the family history, if the applicant is 90 per 
cent of average weight or better, we grant him disability. Of course 
there are so many factors that enter in there, the association of the 
applicant, the occupation of the applicant, his home environment, 
etc., that it is difficult to particularize. In case of two cases of 
tuberculosis in the family history, the applicant must be r1o per 
cent of average weight or better. That is not based on any statistics 
that we know of. It is just a sort of a handy office rule that we have 
invented for ourselves. 


MR. J. M. LAING: 


In regard to the agricultural trades, I think probably there is 
a point, at least we have noticed in our small experience with farm- 
ers, that while they are subject probably to a higher rate of dis- 
ability, they are also rather doubtful risks from the standpoint of 
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the length of the claim. I think there is likely to be, or can be, quite 
strong selection against the company. 

I recall two cases in our small experience of claims on farmers 
where we could not satisfy ourselves that the man was really totally 
disabled, and yet the evidence produced for total disability was of 
such a nature that we could not very well refuse the claim. The man 
was disabled to a certain extent, but he was still managing his farm, 
a large farm in each case. He had to have help in any case, even had 
he been well, and his farm was still running smoothly. He was able 
to manage it. I think that is a point that has to be considered in 
regard to farmers. I do not think it is a safe practice to grant them 
a very large disability benefit. The farmer who is getting, say, a 
$10,000 policy, $100 a month—TI think that is probably too much 
to grant to even the best farmers. I am inclined to think it should 
be cut down below that. 


MR. G. F. HOLLENBERG: 


I cannot particularize as to occupation, but I might say that the 
Union Central has this rule: Whenever we find it necessary to 
charge an extra premium on account of occupation, regardless of 
the fact that the risk may be standard from a purely medical stand- 
point, we will not grant disability. 


MR. R. A. HOHAUS: 


One of the previous speakers pointed out that the same stand- 
ards of selection do not necessarily apply for disability as do for 
insurance. Our underwriting procedure for insurance is in effect a 
numerical system. Theoretically, the same procedure should be 
used, probably separately, for disability, but this is not practical at 
the present time on account of the lack of definite information about 
disability. 

The Metropolitan issues disability coverage with both ordinary 
business, which is standard, and intermediate business, which is the 
substandard group used for 130-50 per cent mortality. 

In effect we used a modified form of separate underwriting for 
disability. In the schedule showing the insurance ratings for occupa- 
tions and impairments another column appears which is headed 
“Tisability” and in which one of three notations will appear, either 
“Ves” or “No” or “No, if more than ___ per cent.” 
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The “Yes” does not mean that the applicant will get disability. 
“Yes” means that, for the particular occupation or impairment un- 
der consideration, he will be rated in the same class for disability 
as for insurance. 

“No” means that the applicant is disqualified for disability 
coverage on account of the occupation or impairment under con- 
sideration. 

“No, if more than ____ per cent” means that if rating for that 
particular impairment is greater than per cent, no disability 
will be granted. It may so be that ordinary insurance will be grant- 
ed for a case with a 25 per cent rating for the particular impairment, 
but that the disability will be refused because the rating is “more 
than 15 per cent.” 

Disability is refused if a single “No” appears on the rating 
sheet, no matter how many times “Yes” may be noted. 

For certain special or unusual cases no notation will appear but 
instead statement that the case will receive special consideration by 
the underwriters. 

Substandard disability is not granted in conjunction with stand- 
ard insurance. As a matter of fact, we have so far found only a very 
few cases where it might be granted on this basis. Our present prac- 
tice is either to grant disability in the same class as the insurance 
or to refuse disability coverage entirely. The practical advantages 
of this need no elaboration. 

As to occupation, the schedule of occupational ratings lists the 
appropriate notation for each individual occupation in each indus- 
try. The question relates to treatment by industries, and the fol- 
lowing will indicate in a general way our practice as to the indi- 
vidual occupations in the various industry groups. 

As to the agricultural group, the notation is usually ‘‘Yes” 
except for the unskilled labor. 

As to the railroads, it is “ No” for the highly dangerous occupa- 
tions, and for the others it is usually “Yes” so that the disability 
coverage generally falls in the same class as the insurance. 

As to the metal trades, it is usually “No” for the “grinding” 
occupations, while for most of the others it is “Yes,” although it 
should be noted that the life insurance rating is generally such that 
it precludes disability coverage. 

As to mining, the life insurance rating likewise usually precludes 
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disability. Outside and surface workers will be granted both insur- 
ance and disability in the intermediate class. Superintendents may, 
of course, be granted standard insurance or disability if conditions 
of their employment are favorable. 

As to the general industries, it is “No” for those trades where 
there is a hazard from dust, heat, fumes, unsanitary working condi- 
tions, or “grade.” ‘Grade’ means the possibility of a moral hazard, 
such as exists in certain professions. 

If the working conditions or the safety appliances are above the 
average, or if the hazard in the particular industry is less than nor- 
mal, evidence to that effect may be submitted and will be considered 
in connection with the granting of insurance and disability cover- 
age. 

As to ‘amily history, ‘“‘No” will appear for one or more cases of 
tuberculosis or two or more cases of insanity. For two or more cases 
of Bright’s disease, apoplexy, or cancer, a smaller rating will dis- 
qualify for disability than for insurance. For overweights the dis- 
ability underwriting is in close conformity with that for insurance, 
while for lightweights it is stricter. 

The underwriting of females, while not covered directly by the 
scope of the question since it can hardly be regarded as an impair- 
ment, requires special consideration. The question is usually — 
brought up in every discussion on disability; and some of us feel 
from the experience we have seen in group health insurance and 
under retirement plans that the disability rates are about twice as 
high for females as for males. In our own company a special under- 
writing is used for females. The individual risk is studied much 
more carefully and, further, the maximum amount of insurance with 
which disability will be granted is set at $10,000 instead of the 
$25,000 limit for males. 

Mr. V. R. Situ: I want to ask a question, if I may. Perhaps 
it is a little outside the scope of the question as set out. 

The accident companies maintain, as I understand it, a bureau 
somewhat the same as the one maintained by the life companies 
known as the M.I.B. Is it the general practice of the life companies 
on this side of the line to subscribe to the accident bureau so that 
they may obtain reports on the risk from the standpoint of the 
accident or benefit hazard? 

Mr. A. J. McAnptess: I think Mr. Smith wishes to know 
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whether any of the American life insurance companies have joined 
the bureau which distributes information in regard to claims paid 
under accident and health policies for the purpose of protecting 
themselves against an applicant applying for insurance carrying dis- 
ability benefits, after he has had policies terminated by an accident 
and health company. 

I do not believe that any of the American life companies have 
joined that bureau for this purpose. A number of companies which 
have accident and health departments take advantage of informa- 
tion contained in their accident and health files in connection with 
applications for life insurance. 


MR. J. D. WILLIAMSON: 


In regard to occupations, we have first of all the agricultural 
class. Our company accepts farmers who are proprietors at stand- 
ard rates for the benefits, but hired help, if employed on the farm 
all the year round, are charged one-and-one-half times. Hired help, 
part-time in farm work (in Canada we have many employed on 
farms in the summer who go to the bush in the winter and work in 
the lumber camps), are taken at twice the standard rates. 

In regard to railroad service—those employed in yards or along 
tracks are usually denied the disability benefit, but a few such as sig- 
nalmen in towers, track supervisors, yard-office clerks, flagmen, and 
gatemen are accepted at one-and-one-half times. Employees in re- 
pair shops are charged one-and-one-half times, while employees in 
roundhouses are denied the benefit. Employees on trains—baggage- 
men, conductors on passenger trains, express clerks, mail clerks, 
stewards and waiters (select) in dining-cars—are accepted at one- 
and-one-half times, while brakemen, engineers, and firemen are de- 
nied the disability benefit. Office employees in most cases are taken 
at standard rates, but station baggage masters, station agents, and 
train masters must pay one-and-one-half times, as they occasionally 
are required to go about the yards. 

Metal trades.—A previous speaker has referred to shop-workers, 
such as buffers, finishers, burnishers, polishers, etc. These classes 
are charged two-and-one-half times the standard rate for disability. 
In the hot-iron and steel industry, rates are charged at one-and- 
one-half times or twice, depending on the nature of the work; for 
instance, boss-rollers, core-makers, cranemen, forgemen, foundry- . 
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men, and molders are taken at one-and-one-half times, while blast- 
furnace employees, catchers, doublers, Open Hearth and Crucible 
Steel workers are accepted at twice the standard rate. Ordinary 
laborers are denied the benefit. 

In the mining industry surface workers, as a rule, are taken at 
one-and-one-half times, but employees on trains, that is, on the 
narrow-gauge railroads common to surface mines, are denied the 
disability benefit. In underground mines, miners are, of course, 
denied total disability. Engineers and superintendents of metal and 
quartz mines who frequently go underground are accepted at one- 
and-one-half times, while in coal mines the class is accepted at the 
standard rate. 

In regard to physical impairments our practices follow pretty 
closely those already mentioned here today. 

Mr. V. R. Smits: I think Mr. Williamson might have added 
that the schedule he mentions is the recommendation of the Ac- 
tuaries’ Club of Toronto, and anyone who is interested in it may 
obtain a copy of the entire list by applying to Mr. Williamson, who 
is president of the Actuaries’ Club this year. 


MR. A. T. MACLEAN: 


I haven’t anything very particular to say because my company 
is not engaged in substandard business except in the sense that we 
have been put into it by the fact that there are some cases that are 
substandard for disability and not substandard for life insurance. 

I think there is one point that has to be kept in mind in this 
connection; i.e., that the “accident” rate or the accident hazard 
for the disability benefit is a very different thing from the accident 
hazard as viewed by an accident insurance company. 

An interesting illustration of that is our own experience on rail- 
road engineers. We have granted disability benefits, or, rather, we 
have granted waiver of premium to engineers for about twelve 
years, and up to the time I left the home office, as far as I could 
discover, we hadn’t had a single disability claim on the group. This 
would seem to show that the type of accident hazard to which 
engineers are subject does not produce disability claims of the type 
covered by the life insurance contract. 

Again, I think the experience of any company is in the long run 
going to be reflected more by its liberality in the payment of claims, 
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its policy with reference to those claims, than any other one subject. 
That is where the difference in experience has arisen. Until we arrive 
at some homogeneity of treatment in this respect, I do not believe 
we will ever get a disability experience that will be of any general 
application. 

I might say, too, incidentally, that we follow the same rules 
that Mr. Hohaus has mentioned in the matter of mining superin- 
tendents, etc., who occasionally go underground. We have taken 
them for disability waiver only, and our experience has been very 
light indeed. 


POLICY SETTLEMENT PROVISIONS 


a) Extent of their use 

1. By the insured 

2. By the beneficiaries 
b) Company practice 

1. Instructions to agents 

2. Advice tendered the insured 

3. Limitations, legal and practical, imposed on beneficiaries 
c) Effect on 

1. Size of policy written 

2. Persistency rate 

MR. PERCY H. EVANS: 


I suppose the general purpose of this topic was to set before the 
Institute as clearly as possible a picture of the weight or importance 
of the existing system of policy settlement provisions. 

The company that I am with has had the settlement provisions 
as a regular part of all its policies since 1900. As you doubtless 
know, the underwriting practices of the Northwestern are limited. 
Consequently, the features of the settlement provisions have, for 
salesmanship purposes, been emphasized to a degree. There has 
been a very determined effort to train agents to bring the settlement 
provisions into their selling arguments. The benefits of the settle- 
ment options have been made the subject of a great deal of printed 
matter and of instruction and discussion at agency meetings. Con- 
sequently, I suppose the experience of the Northwestern and the 
results accomplished under this particular phase of the business 
might be taken to represent almost the maximum of weight that 
these provisions have secured in the business. 
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The extent of the use of settlement provisions is covered by two 
items in the question, “by the insured” and “by the beneficiaries.” 
I think perhaps it might have been pertinent to add “the use of 
settlement provisions by the agent,” because, of course, the agent 
is quite a large factor in determining the use of these features. 

Before submitting data as to the extent to which settlement 
provisions are used, I should say, as a background, that these provi- 
sions are so drawn that if the insured directs the payment of the 
policy to be made under one or more of the options—i.e., if the 
insured designates some method of settlement—the beneficiary is 
bound thereby and cannot make any change in that form of settle- 
ment unless the insured also specifically provides that the bene- 
ficiary may change the mode. That results in tying up the form of 
settlement as far as the beneficiary is concerned. 

The number of death claims and endowments paid during the six 
years, 1920-25, averages about 10,000 per annum. There have been 
60,581 death claims and endowments paid during that period. The 
number of these settlements put under one of the income options 
has increased from only 283 cases out of 9,590 settlements in 1920 
to 939 out of 10,445 in 1925, or an increase from 3 per cent in 1920 
to 9 per cent in 1925. That, of course, is out of a total volume of 
insurance in force at the end of 1925 of some 896,000 policies for 
$3,100,000,000. It is apparent that the proportion of policies settled 
in that way is still very small in spite of the educational efforts to 
train agents to talk settlements. 

I find that cf 753 death claims settled under options in 1925, 54 
per cent were selections by the beneficiary; i.e., cases where the 
insured had made no designation but the beneficiary made an option 
settlement. In that connection, bearing on the question of “‘instruc- 
tions to agents” or “advice tendered the insured,” our Claim De- 
partment always calls attention of the beneficiaries under the policy 
to the privilege they have to put the proceeds under one of these 
settlements. Of course, the agents are doing that constantly. Many 
of the general agents tell me of cases where they have induced the 
widow to put the insurance under one of the options. Many of these 
cases are a continuous performance. Every time an instalment pay- 
ment comes due the general agent has to re-educate the beneficiary 
to keep her money there; she wants to take it out and put it into 
some other investment that she thinks will pay her better returns. 
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Usually they do so and consequently the persistency of settlements 
selected by the beneficiary is very low. . 

As regards settlements directed by the insured, the beneficiary 
has not the privilege of change. While there is no legal obstacle in 
the way of a modification or commutation of the benefit as far as 
the beneficiary and the company are concerned, the company does 
not in practice consent to those changes. We get a small number 
of cases where the beneficiary wishes to change the settlement so as 
to enjoy the proceeds in cash. Usually she submits some more or 
less plausible argument about it, but in only perhaps two or three 
cases out of several thousands has the company been willing to be- 
come a party to such a change, and then only where it was perfectly 
evident that a serious hardship would otherwise ensue. We feel that 
the company is morally obligated to resist any change in the direc- 
tions of the deceased insured. 

The secretary’s department reports that of the new insurance 
issued about 4 per cent by policies and 6 per cent by amounts is 
issued with some settlement indorsement. The bulk of the settle- 
ment indorsements is made after the policies are issued. For ex- 
ample, in 1924 the secretary made indorsements on 14,080 policies; 
in 1925, on 18,436 policies; but even those large numbers amount 
to only 2 per cent of the policies in force. 

I have noticed one interesting thing about the demand for these 
settlements in the case of endowments. Our endowments are pay- 
able to the insured at the end of the endowment period, the bene- 
ficiary having only a death interest in the policy. There is a very 
marked difference related to current financial conditions in the num- 
ber of endowments put under the options by the insured at the end 
of the endowment period. For example, in 1913, 33 per cent of the 
endowment settlements were put under one of the options; but in 
1921 that percentage dropped to seven-tenths of 1 per cent, 1921 
being a year when ready cash was quite in demand. Since then the 
percentage has increased so that in 1925 nearly 53 per cent of the 
endowment settlements were placed under the options. 

Concerning “instructions to agents” I have only to say again 
that we endeavor to train our agents to specialize in the settlement 
features of the business because we feel that our success depends 
upon that kind of personal service to policyholders. We have quite 
a paternal attitude of mind toward the parties to the contract. We 
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give a great deal of specialized attention to the formulation of settle- 
ment indorsements; endeavoring, of course, to adhere to the text 
of the policy contract and not to make forms of settlement outside 
of it. But where there seems to be a special and legitimate need that 
is not merely a salesman’s idea, we go pretty far in accepting and 
providing for special settlements. For example, we do not have in 
the policy that form of settlement which provides for the payment 
of a fixed amount monthly for as long as the proceeds of the policy 
will last, depending on future rates of interest in excess of 3 per cent. 
The reason is that we think so long as there is an uncertainty under 
a participating system, it is better for the parties that the uncer- 
tainty should be as to the exact amount of each instalment over a 
guaranteed sum than to have the uncertainty relate to the number 
of months during which the income will be paid. We have not adopt- 
ed that particular form of settlement for that reason; nevertheless, 
if the parties have a valid reason for wanting that feature attached 
to an existing policy we meet their requirements. We go pretty far 
in meeting what seem to be the legitimate needs of our people. 

“Limitations, legal and practical, imposed on beneficiaries”: I 
don’t know exactly what that means. Of course, we proceed on the 
theory that the rule against perpetuities applies to this type of con- 
tract. We have a system of beneficiaries in succession, but do not 
go beyond the second class, i.e., the direct beneficiary and one or 
more contingent beneficiaries. At the death of the last surviving 
contingent beneficiary, the proceeds have to be turned over in cash 
to the remainder interests. 

Then there is a matter of remarriage which is quite an interest- 
ing question and illustrates the latitude that we take where a legiti- 
mate need appears to exist. These remarriage contingencies are, we 
think, quite dangerous, but we are willing to put a remarriage clause 
in these settlements provided it is qualified in such a way that the 
question of validity cannot be raised and any payments made prior 
to notice of a remarriage cannot be attacked. 

On the third section, ‘‘size of policy written” and “persistency 
rate,’ we have no data. Of course, I have, as all of you have, a 
theory about it. It seems perfectly evident to us that if an agent 
talks about a $10,000 policy he creates an impression of size that is 
a very different impression than would be created if he talked about 
an income of $652 a year to the beneficiary. Therefore, we think 
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that the emphasis on settlement provisions tends to increase the 
size of the policies. I don’t see how it could be otherwise. 

So far as the persistency rate is concerned, there also we have 
a theory. The company has quite a low lapse rate. Last year the 
lapse rate for policies during the first year was only 6.78 per cent by 
amounts. We think that policyholders who have adopted some sort 
of a program of insurance under these option settlements, and buy 
their insurance with that end in view, are less likely to lapse than 
those who buy haphazard, and that option sales talk tends toward 
persistence; but, of course, as I have pointed out, the use of option 
settlements is still in its infancy. The percentage of policies issued 
with an option settlement is so small that it probably has little effect 
on persistency rates at this time. 


MR. E. W. MARSHALL: 


There are some interesting parallels between what I have been 
intending to say and what the preceding speaker has stated. The 
company with which Iamconnectedalso emphasizes to its agents the 
value of the settlement option. Our experience has been, however, 
that while the settlement option is used extensively as a talking 
point by means of which the prospect may be shown his need for 
increased insurance expressed in terms of income, in many cases the 
idea is not crystallized into a policy indorsement. 

It is estimated that about 8-9 per cent of our 1925 new business, 
by amounts, was indorsed with a settlement option. This figure is 
not far different from that mentioned by the preceding speaker. On 
our old business about 1~2 per cent, by amounts, has been indorsed. 
About 3.6 per cent of our current death claims, by amounts, is 
settled under an option selected by the insured during his lifetime 
and about o.7 per cent under an option selected by the beneficiary, 
making a total of 4.3 per cent. The corresponding figure on matured 
endowments is about 4 per cent. 

There is an increasing tendency today for insurance which other- 
wise would be settled under a company option to be diverted to an 
insurance trust. I reside in a suburb of Philadelphia, and in the last 
six months I have received from four different local trust companies 
about ten direct-by-mail circulars, which were most attractively 
gotten up, emphasizing the usefulness of life insurance and suggest- 
ing that any life insurance taken should be placed under a trust 
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agreement. Naturally, such a campaign will have some effect on 
the number of option settlements made by life insurance companies. 
It will not harm the life insurance business; it will help it because 
it will increase the public realization of the need for life insurance 
in larger amounts than many persons heretofore have carried. Thus 
while it is not a disadvantage it will divert some business from the 
settlement options. 

The practice of the Provident has been affected by the fact that 
for over fifty years, until it became a mutual company in 1922, the 
Provident Life and Trust Company, as it was known, had a Trust 
Department transacting an extensive trust business. What seems 
to have been the first insurance trust in the country was created by 
that Trust Department in 1877. The Provident has had some prac- 
tical experience in the carrying out of trusts planned years before, 
and as a result the company is rather careful in the type of settle- 
ments which it is willing to handle. The Trust Department experi- 
ence has shown that there are certain kinds of settlement which 
may cause great difficulty, expense, and disappointment if carried 
out under an inflexible insurance contract. Hence our agents are 
instructed fully regarding the types of settlement to be suggested 
to policyholders or prospects. The need of keeping these settle- 
ments of a simple nature has been stressed repeatedly in company 
literature, and complex survivorship forms, particularly among the 
secondary beneficiaries, are avoided. Also the irregular settlements 
which require special individual treatment in valuation, etc., are 
discouraged as tending to increase the expense rate unduly. 

The contingency of remarriage is not covered, and in fact, 
wherever the complexities of the proposed settlement are such that 
they would make a life insurance company assume the special func- 
tions and organization of a trust company, they are not approved. 
We instruct our agents to place such complicated business with some 
good local trust company, feeling that the trust company is organ- 
ized to give better personal service in such instances, has discre- 
tionary powers to meet changed conditions encountered by the 
beneficiary, and possesses certain legal safeguards which a life insur- 
ance company, carrying out a simple contract, cannot have. 

Our rules are kept well within the 1923 Recommendations of the 
Committee of the Association of Life Insurance Counsel, with which 
you are doubtless familiar. 
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A policy-settlement arrangement is as important as a will, and 
is subject to revision to meet changed circumstances. We have 
found that some of our agents who have specialized in rather in- 
volved policy settlements have had to give much time to those revi- 
sions, although they do not involve new insurance. The agent feels 
that he must give this time in order to maintain the standard of 
service which he previously had stressed. This, of course, is excel- 
lent, but the danger is that the agent’s time may be unduly taken 
in such matters, to the detriment of his production of new busi- 
ness, particularly where the settlement is of a complicated nature. 
The simple forms of settlements such as those for protection of wife 
and family and for educational purposes are greatly to be desired. 
They are the ones that our company feels should be stressed. 

The advice to the insured or beneficiary regarding the use of 
settlement options is given through the agent, although we do have 
some descriptive literature on the subject. 

We do not know the average amount of insurance per policy 
issued with settlement option, although we presume that the use of 
the income idea in the sale increases this average amount consider- 
ably. Under our income policies with deferred survivorship annuity 
feature, the average amount of insurance per policy is about two- 
and-one-third times as large as for other policies. 

We have no lapse data on policies with a settlement provision, 
but from observing the lapse rates in our individual agencies we 
have the impression that properly programmed insurance persists 
much better than insurance which is sold on a haphazard basis, or 
on the basis of an appeal which is but temporary in its nature. 


MR. F. J. OWEN: 


In our company we find that in the settlement of death-loss 
claims 97 per cent of these claims are paid in full. In 1925, of a'gross 
loss of $1,880,000, only six claims, aggregating less than $50,000, 
were settled under the instalment certain, instalment certain and 
continuous, or trust-fund agreement. The experience of 1926 to 
date is practically the same. 

This condition with us can, I believe, be accounted for by reason 
of the small coverage where the insured specifically indicates that 
the claim be paid under one of the several instalment options, al- 
though practically in all of our contracts this right is available to 
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the beneficiary. Our experience seems to substantiate the fact that, 
if choice be left to the beneficiary, the income options in the policy 
contracts are ignored and demand is usually made for payment of 
claims in one sum. There is, of course, another fact which undoubt- 
edly has a direct bearing, and that is the size of the policy. It seems 
reasonable to expect, however, that with the advent of the so-called 
“program insurance salesman”’ there will be a wider diffusion of the 
income idea to the insuring public, and companies that have but 
few agents in the million-dollar producing class and do not make a 
direct drive on income policies will, in some measure, increase the 
size of the policy sold, and possibly will have the effect to increase 
the amount payable under settlement options. 

Our company gives no instructions to the agent as to the form 
of policy to be sold, leaving the choice of plan and amount wholly 
with the agent and the client. In other words, we have made no 
office effort to sell income insurance nor have we brought any pres- 
sure to bear upon the beneficiary as to method of settlement of his 
or her claim. It may be that we are wrong in ignoring that phase of 
life insurance, for probably at no period in the history of the policy 
is expert advice more needed, and oftentimes necessary, than at the 
settlement of the claim. When we consider the absolute safety of 
the investment, and the good interest return, it seems that a life 
insurance company is not going outside its province in assuming 
the responsibility to encourage the choice of one of the income 
options in the settlement of at least a portion of the insurance estate. 
The company helped to create that estate during life, and should be 
properly concerned in some measure with the method of its dis- 
bursement. 

MR. LAWRENCE M. CATHLES: 

Here is an extraordinary situation. According to the percentages 
which have been quoted, in spite of the deliberate attempts by com- 
panies over a period of ten or more years to educate their agents and 
policyholders into appreciating the benefits, the self-evident benefits 
of instalment settlements, practically a negligible percentage of 
claims is settled by instalments. I am wondering whether the 
growth of the income policy would place a greatly different com- 
plexion on that apparent situation. I have always considered that 
the real reason why we could not get policies settled in this bene- 
ficial way was the difference between the interest rate which was 
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assumed in calculating the amount of the instalments to be realized 
and the interest rate at which the insured thought he could invest 
when he was considering the proposition and which the beneficiary 
thought should be realized when she was receiving payment of the 
claim. 

Perhaps there is another reason. I sympathized with the last 
speaker when he said he found it practically impossible to get a 
beneficiary to take an instalment settlement. I found the same, and 
I tried for years to discover the reason for it. I became convinced 
that it was a very natural suspicion on the part of the beneficiary. 
Here she had a definite promise to pay, say, $10,000 in cash. When 
she went to collect it, they suggested that they pay her only a thou- 
sand dollars or less this year and the same next year, etc., and she 
thought perhaps the company was busted and could not pay the 
money all at once. 

I would be very much interested if we could develop some other 
reason for the lamentable failure of our companies to make these 
instalment settlements more popular. 

Mr. W. P. Corer: I have been thinking of arranging to have 
my personal insurance paid in instalments either directly from the 
insurance companies or by a trust company. 

Is there any information available as to the tax burden which 
arrangements of this kind are apt to invite? In other words, at the 
present time are trust estates of this kind taxed as personal prop- 
erty? : 
If there is such a tax, how will the net proceeds of the trust- 
company method compare with the net proceeds at present avail- 
able under instalment settlement options arranged directly with the 
insurance companies? 


MR. J. M. LAING: 


I think a ruling has been given by the Income Tax Department 
in Canada that amounts left with the company to be payable in 
instalments are not taxable; no part of the annuity is taxable. 
Whether that is responsible for an apparent increase in the number 
of optional settlements in our company and probably in the other 
leading companies, I don’t know. 

We have a comparatively small number of claims—when I left 
we had only 57 optional settlement claims in force. Of that number 
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15 had been selected by the assured with instructions to pay to the 
benificiary; 24 of them had been selected by the beneficiary to be 
paid to the beneficiary, that was, at the time of claim; and 18 had 
been selected by the assured payable to himself. 

Of those 57, 31 had been selected this year; and of those 31, 13 
were selected by the assured payable to himself, 13 selected by the 
beneficiary payable to herself, and 5 selected by the assured payable 
to the beneficiary. 

J am inclined to think that in the case of our own company an 
increase in the rate of interest this year on amounts left on deposit 
or left under optional settlements has had something to do with this 
increase in the number. 

As compared with regular income policies, we have 130 claims 
in force and only 4 of those have occurred this year. 

In connection with the general subject of policy settlements, 
the Model Insurance Act, the Uniform Act rather, of Canada, con- 
tains two provisions which were not in the previous acts of the 
province. 

The first provision provides: 

Where the insurance money is payable in installments and the con- 
tract, or a subsequent instrument in writing signed by the insured and 
delivered to the insurer, expressly provides that the beneficiary shall not 
have the right to commute the installments or to alienate or assign his 
interest therein, the insurer shall not commute the installments or pay 
them to any person other than the beneficiary, and the installments shall 
not, in the hands of the insurer, be subject to legal process except in an 
action to recover for necessaries supplied to the beneficiary or his or her 
infant children. 


Then that is qualified by section 2, which provides: 


2. Notwithstanding anything contained in subsection 1, 

a) the insured may, by an instrument in writing signed by him and 
delivered to the insurer, declare that the beneficiary shall have the right 
to commute, or alienate or assign, as the case may be; 

b) the Court may, upon the application of the insurer or the bene- 
ficiary, upon at least ten days’ notice, declare that in view of special 
circumstances the beneficiary shall have the right to commute, or alienate 
or assign, as the case may be; 

c) after the death of the beneficiary his personal representatives may 
commute any installments payable to them. 
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3. In this section the word ‘Gnstallments” includes insurance money 
or any part thereof held by the insurer under the provisions of the next 
following section. 


Then a further section gives the companies a definite privilege 
of leaving the money on deposit. It reads as follows: 


Subject to the provisions of this part relating to preferred beneficia- 
ries, where it is so expressly provided in the contract or by any subsequent 
agreement in writing, the insurer may hold the insurance money or any 
part thereof after maturity of the contract subject to the order of the 
beneficiary, or upon such trusts or other agreements for the benefit of the 
beneficiary as may be provided in the contract or agreement, allowing and 
paying to the person entitled to such insurance money, or any part there- 
of, interest thereon at a rate not less than that specified in the contract 
or agreement for the term during which the insurer retains such insurance 
money or any part thereof. 


That provision under which the court may declare that the bene- 
ficlary may commute is a rather useful provision. In our old poli- 
cies there was no provision for commutation of the privilege, and, 
like the Northwestern Mutual, we believed that the instructions of 
the assured should be carried out strictly, and we refused to com- 
mute instalments even though the beneficiary insisted. It has 
worked hardships. For instance, we had a claim under which there 
was a considerable indebtedness, and it required six years of the 
regular instalments to eliminate that indebtedness, and then the 
beneficiary died before the seventh instalment was paid. 

This new provision gives the court the right to intercede on 
behalf of the beneficiary and give her some relief. 

We do not permit directions that, for instance, in case the bene- 
ficiary remarries the instalments are to cease. While we do not agree 
with the direction in the first place, we think it is a rather difficult 
direction to keep account of, so we do not permit that. 

We try to get the direction definitely settled as to the privilege . 
of commutation or otherwise, and we always try to have a definite 
beneficiary named, in case the first one named dies, so that the later 
questions may not be too involved. 

We have no data on the size of the policy written or on the 
persistency rate. 
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MR. A. T. MACLEAN: 

In regard to Mr. Coler’s question, as far as the United States 
is concerned, the 1926 Finance Act makes all of the usual instalment 
payments exempt except the interest on moneys left with the com- 
pany. The Treasury Department recognized that there was interest 
included in some of the other instalments, but they figured the 
amounts involved would be small; so they deliberately made these 
tax exempt. That is not very clear from the law or from the regu- 
lations, but you will find that more clearly stated in the Senate Fi- 
nance Committee Report on the Act itself. 

We have put that question up to several authorities, and they 
are all agreed. Compared with a trust company, of course, the only 
way the beneficiary could avoid tax would be to have the fund put 
in tax-exempt securities. That, of course, would involve accepting 
a lower rate of interest and also the charge by the trust company 
for the services. 

Our company, as far as instalment settlements are concerned, 
is in somewhat the same position as the Northwestern as outlined 
by Mr. Evans. We have emphasized this feature of our contracts 
very much indeed in the last few years, and in fact we have done 
so for a great many years. 

Last year approximately 16 per cent of our business was on the 
instalment settlement plan; and a curious sidelight on that is that 
we have practically eliminated the regular income policy. 

I might give the comparison of the number of instalment ac- 
counts arising through policy claims for the years 1921-26. In 1921 
we had 494 instalment accounts. In 1922 the number was 566, an 
increase of 72, or 15 per cent. In 1923 we had 671, an increase of 
105, or 19 per cent. In 1924 we had 865, an increase of 194 accounts, 
or 29 per cent. In 1925 we had 1,044, or an increase of 179, which 
represents a percentage increase of 21. 

However, in answer to the question as I understood Mr. Cathles 
to put it, I would say that we have not been doing this long enough 
to produce sufficient death claims payable under the options. We 
shall probably know more about that during the next few years. 

The records of our company, as I have just stated, show that 
the number of such accounts has increased. This shows that the 
number of individual beneficiaries receiving instalment settlements 
has increased from 494 in 1921, as I said, to 1,210 in the current 
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year, up to the time I left the office, which is a percentage increase 
of 16. 

As regards the amounts of the policies, we took out a group of 
policies involving over $80,000,000 of insurance issued in 1925. We 
found that the average policy on the lump-sum plan was $4,500 and 
on the instalment plant it was $6,800, a difference of over 50 per 
cent, which, I think, is an element attributable to the sales effective- 
ness of the instalment plan. 

We found in that same year that the “not taken rate” of the 
single-sum policies was a little over twice that of the instalment 
policies. 

It is rather hard to trace the effect of persistency or lapse, what- 
ever you call it; but we took a group of policies in the same year, 
and we found that the loans on policies were 2 to 1 in favor of the 
instalment policies. We know that loans have a tendency to increase 
lapsation. The indications are that the single-sum policy is more 
likely to lapse than the other. 

We have always recommended the simpler form of option, not 
because we are afraid of the complicated one, but because, like Mr. 
Evans, we realize there are certain cases where certain complications 
are unadvisable. 

There is no record of court decisions on this subject, however, 
and we think it is necessary to be careful, because there is a great 
danger of covering too much in one clause. 

We find that of the instalment options the interest option is the 
most popular. Of the business taken under the options, 80 per cent 
of the cases were taken under the interest options; i.e., 80 per cent 
of all cases where an instalment option was chosen. But I think 
that will be changed because of the tax provision that I mentioned. 

As I have said, we find that the interest option is the most 
‘popular; and that where payments are made to the widow, then on 
the death of the widow the balance is paid to the children in one 
lump; or upon the death of any child the balance to be paid to 
issue in one sum; interest to sons or daughters until they attain a 
certain age. 

We have made it a hard-and-fast rule that we will not continue 
unpaid instalment payments to unnamed grandchildren of insured, 
always requiring such beneficiaries to take their share immediately 
as a one-sum payment. 
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Where unnamed beneficiaries are involved we require the pro- 
vision: 

It is inderstood and agreed that all decisions upon questions of fact 
arising at any time during settlement of the policy made by the company 
in good faith, based on proof by affidavit or other evidence satisfactory to 
the company, shall be conclusive and fully protect the company in acting 
in reliance thereon. 


We find a great use of the instalment policy in the matter of 
education, and we take the beneficiary’s affidavit that he or she is 
then in attendance at college or university, making that affidavit 
sufficient evidence that he or she is entitled to the money. 

We prefer under educational benefits to have a separate policy 
for each child. We find that mixing them up is troublesome. We 
always felt that a policy that is-for educational purposes shall be 
limited to that use alone and not be mixed up with other benefits, 
except that we do provide that in the event of the death of the 
father, say, before the boy or girl has attained college age, the inter- 
est shall be payable to the mother in the meantime. 

We have a clause that may be of interest to some of you which 
was created in order to cover the case where the wife and the hus- 
band die at the same time, as in an accident. We suggest an interest 
settlement in favor of the wife, with the right of withdrawal on her 
part at any time after the insured’s death, with the further provision 
that if she predeceases the insured, or dies subsequently to him 
without having exercised her right of withdrawal, the proceeds are 
to revert to the children. 

Under this arrangement, if the wife survives the insured for any 
length of time, she could elect a one-sum payment in her favor by 
exercising her right of withdrawal; but if she should survive the 
insured by only a short time, then she would not have had an op- 
portunity to exercise her right of withdrawal, and the proceeds 
would revert to the children. 

We do not feel, as I take it Mr. Evans feels, any objection to 
the remarriage clause. We will allow that on any option excepting 
an option involving the life of the beneficiary—the option that 
provides for so many months certain and the life of the wife there- 
after, with the provision that if she marries the benefits revert to 
the children—such an option would involve us in finding out wheth- 
er the widow was living after the period certain. 
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Outside of that single condition, we will accept the remarriage 
clause with the provision that a statement from the widow or her 
affidavit shall be sufficient evidence that she has not remarried. 

I think that briefly summarizes the general practice of our com- 
pany. 

I want to say briefly that I am satisfied that the instalment 
option method in any of its forms is one of the greatest things that 
the field force has today to help them to sell insurance, and also 
one of the best things the company has in order to provide the kind 
of insurance that stays on the books and creates good advertising 
for the company. 

I can’t help but believe that the constant sending out of monthly 
checks to beneficiaries is one of the best advertising campaigns that 
we could indulge in. 

MR. R. A. HOHAUS: 

The probable answer to Mr. Cathles’ question is the apparent 
reluctance of the beneficiary to exercise the option to a larger ex- 
tent. 

For the claims paid in 1925, our experience was very similar to 
the others quoted, as 1 per cent by number and 3? per cent by 
amount were settled under one of the optional modes. 

However, in the policies issued prior to January 1, 1907, no 
provision was included which permitted the insured to select an 
optional mode of settlement. Consequently, for those policies it has 
been the practice of the company to require the beneficiary to join 
with the insured in selecting a mode of settlement. 

I have no figures showing how many of the claims were on 
policies issued prior to 1907, but no doubt there were quite a few, 
under all of which it was necessary to have the consent of beneficiary 
in order to have the proceeds payable by one of optional modes of 
settlement. 

I think we all agree with Mr. Maclean as to the desirability of 
the optional mode of settlement, because through it the policy- 
holder can be assured that the beneficiary will receive a certain in- 
come. The Metropolitan has a slightly different agency problem 
than most companies and is approaching in a slightly different man- 
ner the question of extending the use of income settlements in the 
sale of insurance. Instead of issuing the customary policy form with 
an optional mode of settlement designated by means of a rider or 
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supplemental agreement, we have brought out a comprehensive set 
of policy forms. These include various types of income policies, 
providing income for different guaranteed periods in addition to 
customary continuous monthly income forms. 

Our agents’ instructions explain when a lump-sum settlement is 
desirable and when income settlement is desirable. If the latter is 
desirable, we attempt to educate him to sell an income policy, in- 
stead of using the optional mode of settlement clause in the regular 
policy to obtain the desired coverage. There is not sufficient experi- 
ence as yet to know if this method will be satisfactory. 

As to company practice concerning settlement agreements, we 
belong to the “conservative” group and adhere very closely to the 
recommendations given in the reports of the Association of Life 
Insurance Counsel. 

As to the size of the policy, our average income ree runs about 
two-and-a-half times the size of the average of the regular policy. 
However, I do not think that this is entirely due to the fact that 
it is an income policy, but is partly due to the fact that the applicant 
would have taken a policy for an amount larger than the aver- 
age, even if it were not an income policy. 

As to the persistency rate, we have not investigated our experi- 
ence as yet; but, arguing a priori, there is little doubt that there is 
a better persistency rate on the income type of policy than on the 
general type. However, by no means do I feel that this is due en- 
tirely to the type of policy, but rather in a considerable degree to 
the type of man who takes this type of policy. When an applicant 
elects to take a policy providing for an income settlement, it is not 
unreasonable to assume that he is trying to get the best type of 
protection for his family and is the kind of insured who, from his 
nature, is not likely to lapse. Hence I feel that a great part of the 
low persistency rate which may be expected on these policies may 
be said to be due, not to the type of coverage, but to the type of 
the insured. 

MR. W. H. McBRIDE: 

I want to confine my remarks to d) (3), “limitations, legal and 
practical, imposed on beneficiaries,” and to speak briefly about the 
danger that I believe is present whenever the policy is written as 
an instalment policy, on the face of it, either certain or continuous. 

In a somewhat recent decision of the Kansas City Court of 


292 Policy Settlement Provisions [November 


Appeals this danger came to my notice. It was so overshadowed by 
the main issue of the case that I think it attracted little attention. 

The issue before the court was whether the company was lable 
for a reduced amount of paidup insurance or for the full amount 
under extended insurance. The court decided quite properly, I 
think, under the somewhat peculiar Missouri law, that the company 
was liable for the full amount under extended insurance. Here is 
where it went astray: That was an instalment-certain policy, and 
the court held that the failure of the company to pay the first instal- 
ment was a default of a series of instalments promised which made 
the subsequent instalments due immediately. Say it was a policy 
promising $1,000 a year for twenty years—the company was com- 
pelled to pay the sum of the twenty annual instalments promised 
or $20,000, instead of the real liability or commuted value of about 
$17,500. 

Not only did that decision compel the company to pay $2,500 
more than the insurance purchased by the premiums paid, but it 
defeated the purpose of the insured in providing an income certain 
for his beneficiary. 

I don’t know what the remedy for that may be. The best 
remedy we have been able to think of is that even where settlements 
are elected at the time of application the policy should be written 
as a lump-sum policy and the desired instalments provided by 
indorsement. 


THE ADJUSTMENT OF REINSURANCE CLAIMS 


a) Overstatement of age 

b) Understatement of age 

c) A disability claim where the disability benefit provides for the pay- 
ment of the sum insured in instalments 

d) Where the principal company collects a true premium more frequently 
than annually but pays the reinsurance premium annually 


MR. M. W. TORREY: 


The question does not differentiate between coinsurance and 
yearly renewable term reinsurance, and I shall, therefore, take up 
each separately. 

Subdivisions a) and b)—coinsurance.—The reinsuring company 
should follow the practice of the principal company and pay such 
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amount as the reinsurance premium paid would purchase at the 
correct age of the insured at the time of issue. 

Yearly renewable term.—The reinsuring company should pay 
such amount of yearly renewable term reinsurance as the reinsur- 
ance premium paid by the principal company would purchase at the 
correct attained age of the insured for the policy year of death. 

Subdivision ¢)—coinsurance.—The reinsuring company should 
pay the then amount of the conisurance in the same number of 
instalments as the principal company, the same entries being made 
on the books of the reinsuring company as are made in connection 
with one of its own disability instalment policies where the insured 
became disabled. There will, of course, be no regular waiver of 
premium as under a disability instalment policy, the premiums sim- 
ply ceasing at disability and the policy becoming payable in instal- 
ments. 

Yearly renewable term.—The same general remarks will apply 
in the case of yearly renewable term reinsurance with disability 
instalments as in the case of coinsurance—the reinsuring company 
paying to the principal company the then net amount of the yearly 
renewable term reinsurance (initial amount less reserve) in the same 
number of instalments as the direct writing company; the yearly 
renewable term reinsurance premiums ceasing. 

Taking up now subdivision d)—I do not think that this question 
is quite as clear as it might be. 

Subdivision d)—cotnsurance.—In the case of coinsurance, the re- 
insuring company is really a partner and should follow the practice 
of the principal company, and if the principal company does not 
deduct the deferred premium, if any, then the reinsuring company 
should refund to the principal company such pro rata portion of the 
annual reinsurance premium received by the reinsuring company as 
is represented by the deferred premium which is not deducted by 
the principal company. 

Yearly renewable term.—In connection with yearly renewable 
term reinsurance, the conditions are very different. The general 
practice of the companies as far as I have been able to find out is 
not to make any refund of the unearned portion of the yearly re- 
newable term reinsurance premium. In yearly renewable term re- 
insurance, the reinsuring company is not a partner and the premi- 
ums charged are simply to cover the net death loss with a small 
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loading for expenses, and are not sufficient to warrant a refund of 
that portion of the yearly renewable term premium represented by 
the deferred premium waived by the principal company. 


MR. R. B. STURTEVANT: 


The topics covered in this question are usually not written 
specifically into a reinsurance treaty, although the provisions that 
are in the usual reinsurance agreements might readily infer the prop- 
er procedure to be followed. My remarks on this topic are confined 
to the annual renewable term plan of reinsurance rather than to 
coinsurance. 

In the case of overstatement of age, i.e., a policy issued at age 
thirty, let us say, to an applicant actually aged twenty-nine, many 
companies have provisions in their policies that would not require 
them to pay a greater sum when death occurs than the face of the 
policy. The provision in such case would provide that only in the 
event of understatement of age would there be payable an amount 
differing from the face of the policy. Where, however, an overstate- 
ment of age does require a greater amount payable than the face 
it seems logical that the original company should not hold the re- 
insurer liable for more than the reinsurance policy originally called 
for, particularly when there is no agreement for the original com- 
pany’s entire excess to be reinsured with one single reinsurer. 

In the case of understatement of age, i.e., a policy issued at age 
thirty to an applicant who, when death occurs, is found to have been 
actually aged thirty-one at the date of issue, it is customary for an 
adjustment to be made in the amount payable as a claim. Let us 
assume that of a policy of $10,000, the original company is carrying 
its regular limit of $5,000, and the excess, supposed at date of issue 
to be $5,000, is carried by the reinsurer. On account of the adjust- 
ment in age, let us assume that the claim is settled for only $9,500; 
under such conditions it seems logical that the provisions of the re- 
insurance treaty with respect to reduction of liability from any 
cause should apply. In other words, the policy has really been in 
effect from its beginning for only $9,500, and as the original com- 
pany has agreed to carry at its risk $5,000 throughout the course 
of the contract, then the reinsurance should be reduced as soon as 
the discrepancy is discovered to $4,500. 

Of course, in the case of either overstatement or understatement 
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of age, proper adjustment of the reinsurance premiums should be 
made on account of correction in the age. 

As regards item c), let us assume a case of $1,000 reinsured on 
the A.R.T. plan, on which an instalment disability claim occurs. 
In the year in which disability claim is made, let us say that the re- 
insurance has been reduced to $800, the original company having 
in its hands a reserve of $200. It can be seen that the two together 
will provide a sufficient amount to pay the liability to the disabled 
policyholder. The original company takes the proper share of its 
reserve and, added to the proper share received from the reinsur- 
ance, makes its instalment payments to the disabled policyholder. 
Of course, no further reinsurance premiums are payable as the 
policy under such conditions is in effect a paidup instalment endow- 
ment policy. 

Item d) should be a matter of contract entirely. If a reinsurance 
contract is on the annual renewable term plan, then in my opinion 
refunds are not payable to the original company. 

Mr. Torrey: With reference to what was just said regarding 
yearly renewable term reinsurance adjustments where the age was 
misstated and the true age at time of death was found to be thirty- 
five instead of thirty, I would state that when we first started writ- 
ing reinsurances, we had under consideration the question of making 
the kind of adjustment which has just been referred to and which 
involves the question of interest. We decided, after taking every- 
thing into consideration, that the simplest and best way to adjust 
the matter was to pay such amount of reinsurance as the premium 
actually would purchase at the true age at time of death. This 
method has been found to work very satisfactorily. 


MR. S. E. ALLISON: 


I agree with Mr. Torrey in a) and d) on coinsurance and on a 
strict interpretation of a contract on the yearly renewable term. I 
think Mr. Sturtevant is possibly right; but I can’t conceive of any 
company in this age, when they are all driving for reinsurance, 
sticking to it very rigidly. I think they most likely would pay a 
proportionate part. 

Now, in regard to item c), I think that question is very interest- 
ing to us at the present time because we have such a case under 
consideration, the waiver of premium and payment in instalments. 
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Payment in instalments is really a waiver of premium and waiver 
of interest. We have a man disabled and we are paying him the 
instalments. The policy provides for twenty instalments of $50 each 
per $1,000 of insurance. And the question was raised whether or not 
we should collect ‘the instalments from the reinsuring companies. 
Some, as a matter of policy, I would say, agreed to it; others thought 
that it was wrong. 

My own belief is that while we should like to get the instalments, 
what they really should pay us is the interest on the instalments, 
because there is this problem that confronts us: In case of recovery 
during disability our clause provides that the instalments paid shall 
either remain as a lien against the policy and the man shall pay us 
interest thereon, or he can reduce the amount of insurance. 

Now, what would happen if the policy had, say, a $2,000 cash 
value and we had paid the man $1,000 of instalments and the man 
recovered? And suppose he got mad at something and took the 
cash-surrender value of this policy? We had collected part of those 
instalments from the reinsuring company. Would we repay those? 
They have no cash value to their policy. It is a question in my mind 
as to what their action would be. 

Mr. Torrey: There are two different forms of disability instal- 
ments; under one form in case of recovery, the policy of the principal 
company is revived for the face amount less the instalments paid 
and the premium is reduced accordingly; under the other form, in 
case of recovery, the policy of the principal company is revived for 
the original amount with the instalments paid charged as a lien 
with interest against the policy. 

In case of yearly renewable term reinsurance under the first 
form, I think it is much better for the reinsuring company to pay 
its then net amount of yearly renewable term reinsurance in instal- 
ments, and if the insured should recover after the principal com- 
pany had paid, say, one-half of its policy in instalments, then for the 
reinsuring company to revive the initial amount of its reinsurance 
for one-half of the original amount. It should be borne in mind that 
by the initial amount of reinsurance I mean the first-year reinsur- 
ance, and this initial amount is, of course, reduced each year as the 
reserve on the initial amount increases. 

In case of yearly renewable term reinsurance under the second 
form referred to, I think it is also much better for the reinsuring 
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company to pay its then net amount of yearly renewable term re- 
insurance in instalments, and if the insured should recover and the 
principal company revives its policy with the instalments paid 
charged as a lien with interest, then the reinsuring company should 
revive its reinsurance for the full initial amount and the principal 
company should return to the reinsuring company the instalments 
paid. 

Any other method than that outlined above involves the ques- 
tion of interest. If, however, interest is taken at the same rate at 
which the instalments are calculated, it does not make any differ- 
ence mathematically which form of settlement is made. : 


MR. E. A. PORTER: 


Coverage in reinsurance of instalment disability policies was 
one of the first actuarial problems I ever tackled, and it is interesting 
now to find it still up for discussion. It has seemed to me to be 
almost unavoidable to treat the case, after disability claim has been 
allowed, as coinsured rather than reinsured;—when claim is allowed, 
the insuring company to pay over to the reinsuring company the 
proper part of, the original policy reserves and in the future the 
companies to stand side by side on a coinsurance basis. 

Mr. Allison (I believe) has pointed out how arrangements to 
reimburse for lost interest lead to difficulties when recovery from 
disability occurs. There is equal confusion after the instalments are 
all paid if the insured still lives. It may be virtually impossible to 
determine the date at which he dies and payment of interest should 
cease. 

Adoption of some variation of the coinsurance principle is almost 


unavoidable. 
MR. G. B. PATTISON: 


I believe the difficulty under question c) is largely occasioned 
by a loosely drawn reinsurance agreement in the first place. I, per- 
sonally, have never consented to reinsure any kind of a disability 
clause, unless I had it definitely understood exactly what the cover- 
age was. If you are going to reinsure a disability clause which pro- 
vides for the payment of the face of the policy in instalments, then 
you must have an understanding with the insuring company as to 
what they expect you to pay in the event of a claim; and you will 
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find that they always expect you to pay your proportionate share 
of the instalments. 

The reinsuring company should collect a sufficient premium to 
cover the cost of reinsuring the benefit to the extent of the payment 
of its proportion of the instalments in the event of the disability 
of the insured. I think if the reinsuring company collects such a 
premium, and if it is prepared to pay its proportionate share of such 
instalments, that that covers the reinsurance required. 

I think to reinsure, or attempt to reinsure, such a clause and be 
only prepared to pay the waiver of interest would not be reinsuring 
the clause at all. The reinsuring company would be giving the insur- 
ing company very little relief. 

You should not attempt to collect a reinsurance premium for a 
reinsurance benefit that does not protect the insuring company. 

I have been very careful with the reinsurance of disability bene- 
fits. I hate to reinsure disability benefits, just like everybody else, 
because I never get enough for it. 

Mr. Torrey: Our reinsurance agreements are drawn in the way 
Mr. Pattison has outlined. We have special clauses in the agree- 
ment to cover disability benefits and we specify in the agreement 
what we will pay in case of disability. We charge what we hope is 
an adequate rate. 

Mr. Parrtison: I like the word “hope.” This is beside the 
point. Most disability reinsurance premiums are hopelessly inade- 
quate. 

With reference to the other questions, particularly a) and 8) in 
this informal discussion, my interpretation of them in practice has 
been perhaps more liberal than that expressed here today. 

My thought was that, where the terms of the contract did not 
clearly cover the particular question at issue, the company reinsur- 
ing on the yearly renewable term basis was in effect going into part- 
nership with the insuring company, just the same as though it were 
on a coinsurance basis. 

So that if the insuring company insured a man at age thirty for 
$100,000 and only retained $5,000 of that amount and reinsured 
the other $95,000, and then when the insured subsequently died 
they found he was forty and not thirty, and they were only paying 
actually about $80,000 in the way of total claim, that the reinsuring 
company’s liability would be proportionate. And the same thing 
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would hold true if he had stated his age to be forty and subsequently 
discovered it to be thirty and they were actually carrying $130,000 
on that risk. I think the reinsuring company’s liability would still 
be proportionate. I think you are morally, if not by contractual 
liability, entering into partnership with the insuring company when 
you reinsure a policy. 

I think a :einsurance policy, no matter what plan it is under, 
should be interpreted as a partnership contract. I admit that this 
is a liberal interpretation, but I believe it is the only practical inter- 
pretation in handling the reinsurance business. I think we are all 
familiar enough with the action of the different reinsuring companies 
to know that they are very liberal in the handling of these matters. 
Usually they go farther than the contract calls ‘or. Very rarely do 
we find a reinsuring company that stands on the exact letter of its 
contract. The tendency is to, be rather overgenerous. I am not 
talking particularly about ourselves at all. I think that is generally 
true in the reinsurance business. 


MR. ARTHUR W. LARSEN: 


I am interested in this question if for no other reason than the 
fact that our company has reinsured the claim cited by Mr. Allison. 
Where a policy has been coinsured, no difficulty, of course, arises. 
However, under treaties of reinsurance existing at the time this type 
of disability benefit was commonly offered, the amount of disability 
coverage was as a rule based on a level amount of insurance, while 
the life benefit was carried on the yearly renewable reducible term 
basis. Although various policy provisions have been in existence in 
the past undertaking to mature the policy by disability, they are 
fundamentally the same, and I should like to present a method of 
arriving at a settlement taking the more or less usual provision for 
the payment of the face of the policy in ten equal annual instalments 
commencing one year from the receipt of proofs. 

The reinsurance arrangements are those that I have just out- 
lined, the reinsuring company coinsuring the disability portion for 
a level amount and reinsuring the life portion on the annual renewal 
reducible term basis. 

Assume the case of a whole-life policy issued at age x, where the 
life reinsurance is for an initial amount of $1,000 reducing annually 
by the reserve on that $1,000 and where disability coverage is based 
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on a flat amount of $1,000 for the entire period of the contract. 
Assume further that disability occurs at the end of s years and the 
first instalment is paid by the original company at the end of s+-1 
years. 

First, what is the obligation of the reinsuring company during 
the ten years following disability? The original company suffers a 
loss of the premium waived together with the loss of interest on the 
instalment payments made to the insured. The instalment pay- 
ments themselves are not to be considered a disability loss as such 
payments represent rather the loss which would eventually be in- 
curred as a death claim. There may be some question as to the rate 
of interest to be used in calculating the loss, but theoretically it 
seems to me the rate should be that used in the calculation of the 
disability premium rate. The reinsuring company may expect to 
reimburse the original company, therefore, by an annual payment 
in advance as follows: 

1. The annual premium 1,000P, on $1,000 of whole-life insurance 
. Interest in the amount of 100Xd Xn where n is the number of instal- 
ments paid, $100 being the reinsuring company’s pro rata part of each 
instalment on which interest is lost 
3. Less the same annual renewable term premium that would be due had 
the life continued active 


iS) 


Under this arrangement the reinsurance of the life portion remains 
unaffected by the disability so that if death occurs during the ten- 
year period the reinsuring company’s further obligation to the 
original company would be the amount of reinsurance in effect at 
the date of death. 

The question now arises, What should be the reinsurance settle- 
ment if the policyholder survives the ten-year period? He passes 
out of the company’s history at that point, and hence reinsurance 
settlements must undergo revision since the date of death will not 
be known. Is it not logical and mathematically correct, therefore, 
to assume that, from that point, the disabled life will be subject to 
the mortality provided by the disabled-life table? This leads to the 
conclusion that the lump-sum settlement of the reinsuring company 
to the original company at the end of ten years from the occurrence 
of disability should be the present value, on the basis of the dis- 
abled-life table, of future annual payments calculated in the manner 
already set forth, together with the single premium, based on the 
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disabled-life table, which will purchase the decreasing renewable 
term insurance. For this calculation, it is more satisfactory, I be- 
lieve, to use net instead of gross premiums in items 1 and 3. 

The present values of the three items entering into the annual 
settlement are as follows: 


Net annual premiums waived (1,0007;): 
i 
I,000T z Ax+stto . (1) 
Interest in advance on $1,000: 
i 
T.OCOG Auestircs (2) 
Less annual renewable term premium on net amount at risk: 
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The single premium for the decreasing insurance benefit is 
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The net lump-sum settlement, ten years after the occurrence of 
disability, is therefore 
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This formula may be considered too difficult of application to 
be resorted to in practice but I have applied it to several particular 
cases, and it may be of interest to you to know the results. I have 
assumed that the reinsurance policy is for an initial amount of 


302 Reinsurance Claims [November 


$1,000 reducing annually by the whole-life reserve on $1,000, Ameri- 
can Experience 3 per cent basis. The disability clause, including 
waiver and payment of face in instalments, is coinsured for a face 
amount of $1,000 for the life of the contract. The age at issue has 
been taken as thirty-five. : 

Table I shows the results for each of four assumptions regarding 
the time of occurrence of disability, and the policyholder is pre- 
sumed to outlive the ten-year period during which the face of the 
policy is payable. While general conclusions cannot be drawn from 
these figures, the indication seems to be that the settlement required 
at the end of the ten-year period does not differ by a large percentage 
from the amount of life reinsurance in effect at that time. This is 
exactly as one would expect. 

TABLE I 


eee Life Reinsurance 
Disebitty Occurs Final Settlement | in Effect at Date 


at Age to Years Later of Final Settle- 
ment 
AO’ oka, hhens enscous 766.70 748.32 
AS eceniets vizier ene 672.40 653.00 
BO a Secnaee ce seces otic 574-49 554.84 
Bi hanstete ie ecse faiene ote 477.09 458.06 


My purpose in presenting this discussion was to indicate what 
appears to me to be a scientific method of arriving at the end in 
view. The rarity of cases occurring in practice precludes the neces- 
sity for extensive calculations, and approximate methods undoubt- 
edly serve the purpose just as well. The subject has, however, an 
academic interest, and its understanding may help to clarify other 
closely related questions which sometimes occur in practice. 


MR. W. L. CRAWFORD: 

I think the settlement with a reinsuring company of a disability 
claim where the disability benefit provides for payment of the sum 
insured in instalments will appear clearer if we assume that the re- 
insurance is placed with two different companies, say, A and B. 
Suppose Company A reinsures the death risk only, on the annual 
renewable reducible term plan, and suppose Company B reinsures 
the disability risk only. In order that the principal company be 
completely covered, Company B must guarantee in the event of 
disability: 
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1. To pay the principal company, while the life insured is alive and dis- 
abled, the amount at risk in a fixed number of equal instalments 

2. To pay to the principal company, while the life insured is alive and 
disabled, the premium for the death reinsurance, which the principal 
‘company must pay to Company A, and 

3. Company B must, if the insured should recover and again become an 
active life, pay to the principal company a sum sufficient to bring up 
to the proper amount—the reserve which the principal company must 
hold for the reduced sum insured, according to the then duration, plan, 
and age at entry of the policy 


I believe it is usual for the company reinsuring the death risk 
to carry also the disability risk, and if we combine Company A and 
Company B into one company, I think it is clear that when dis- 
ability occurs, the reinsuring company should pay to the principal 
company the amount at risk at date of disability, in annual instal- 
ments, and should further charge its disability losses and credit its 
premium account, with the annual premiums on the death risk, 
which will be reduced each year because of a disability instalment 
but not by an increase in reserve. . 

If we consider separately, as I have suggested, the reinsurance 
of the death benefit and the disability benefit, I think that all ques- 
tions, such as increase in the principal company’s retentions, will 
be found easy of solution. 

It has been suggested that the principal company should trans- 
fer to the reinsuring company, in the event of disability, the death 
reserve which it held, but, by doing so, the principal company 
would lose the interest profit it might otherwise make, and it ap- 
pears to me that this method would increase the accounting. 
Further, the reserve would require, presumably, to be retransferred 
to the principal company, if the life insured should recover. 


PERFORATED CARDS 
a) Accounting records. 
b) Agency records. 
c) Investment records. 


MR. F. R. JORDAN: 


There has certainly been a great deal of interest in the last year 
or two in connection with the Hollerith cards and the use of those 
cards and machines for accountancy purposes. If a company is 
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merely trying to get the figures required in the annual statement it 
is my own feeling that the Hollerith machines do not effect any 
material saving in, say, arriving at the usual items of income and 
disbursements, except in the case of premiums and commissions. 
However, if a company is required to segregate, we will say, the 
payments to policyholders into different funds, such as participating 
and non-participating, or if a company wants to make investigations 
by year of issue in connection with any one of those funds, then the 
Hollerith system is of great advantage. 

Furthermore, in the first-year and renewal premiums and the 
first-year and renewal commissions, the Hollerith system is a great 
advantage in this respect: The cashier’s office can make the usual 
record of the collection of the premiums and total the same at the 
end of the day, and the cash book slips which are made in our office 
at the same time the premium notices and receipts are made are 
made from the addressograph stencils, and are turned over to the 
Statistical Department, where cards are punched also for payment 
of commissions. 

Now, then, the Hollerith machines make all the distributions of 
those premiums by states for taxation purposes and into funds or 
any other distribution we might need. They also sort the cards by 
general agencies; and then run these cards in the printer tabulator, 
and this printed slip is given to the agency Accounting Department, 
which credits on this slip the commission due. This procedure refers 
to renewal premiums. 

This printed slip is then returned to the Hollerith Card Depart- 
ment and the commission is punched on the cards, it is run through 
the printer tabulator, and statements are furnished to the general 
agent each month showing the commissions credited to his account 
or paid him in cash. Then these cards can be sorted, and the com- 
missions paid by funds or by year of issue can be readily obtained. 

In reference to 0) “agency records,” I want to state that we 
make rather extensive records on our Hollerith cards, consisting of 
the following: (z) business received, issued, not taken, paid for, and 
insurance accounts which are kept for general agents and individual 
agents; (2) the persistency and lapse records; (3) all club-year 
records; (4) all other contests. 

In refe ence to c) “Investment records”: First, we get the ac- 
crued-interest statements at any time during the year. We have 
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not devised any method of arriving at the accrued interest that in 
any way compares with the method which makes use of the Hol- 
lerith cards. Second, other information relative to the company’s 
investments is obtained and classified according to state or kind of 
loan. I think that briefly covers the questions here. 


MR. JOHN S. HALE: 


This subject is such a large one that it is only possible to empha- 
size one or two points in each of the subdivisions offered for discus- 
sion. 

It is very difficult to give an explanation of a perforated-card 
installation, or its application to any particular office procedure, 
without giving some idea of the office routines leading to the statisti- 
cal room. And, in my opinion, the office routines are almost as im- 
portant as the statistical work itself—a fact we found out through 
very sad experience. 

Our first installation was on the insurance account and valua- 
tion; we had a beautiful system set up, all the cards punched, but 
the statistical operator was like the bride “waiting at the church”’ 
—the stuff did not come to him! We therefore had to revise all of 
our office routines. 

Jn accounting records we attempted to use the perforated cards 
as a direct accounting medium, and attempted to get our premium’ 
income from perforated cards by punching the cards in advance. 
At the same time the actuarial card was punched we punched a 
premium card, the first twenty-five columns of the two cards being 
identical. We set up the premium cards in a file and attempted to 
pull them as the remittances were received and run them. This 
procedure failed, due chiefly to the fact that so many premiums were 
paid on a different basis from the notice, and to the large number of 
premium extensions granted. 

We also attempted to do our agency accounting by a great deal 
the same method that Mr. Jordan outlined, by punching a card for 
all policy issues, showing policy nets and commissions, and then 
running those cards as remittances were received. We found that 
it could be done quite readily by making the sorts and tabulations 
daily, but on account of the extremely small units it did not pay 
to run them daily. We tried to tabulate once a month, and found 
that if at any time during the month we wanted to know the status 
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of an agent’s account, it was necessary to make a special run of the 
cards; and, in addition, it put a peak load on the tabulating units 
at the end of the month. Those were our only two attempts to use 
the perforated cards as a direct accounting medium. 

We now punch a card for all new issues. It is really an account- 
ing card. We use it for control and distribution purposes and also 
for getting the total amount of commissions paid to agents for 
income-tax purposes. 

We are starting to instal a new method of handling our renewal 
premiums, by punching a card as the premium is received. The 
remittance slips are distributed to the various desks in which we 
keep our premium-record cards. The bookkeeping entries are all 
made from a blotter; and then the distribution is taken care of by 
a punched card from which we secure the premiums by states, the 
premiums divided into life, disability, and accident, direct and re- 
insurance, and reinsurance premiums, received by companies, net 
premiums for the gain and loss, deferred premiums for the annual 
statement, and also a control on our renewal commissions. 

I am going to pass over the second subtopic—agency statistics 
—because we are doing nothing unusual in that respect. 

On investments we have, I think, a rather unique method of 
handling policy loans. When a policy loan is closed and ready to go 
through the office, the entries for the general books are made on a 
blotter which is a combination voucher and check register; and the 
check is in the form of a voucher-check made in duplicate; a third 
copy is made which is a perforated card. 

The perforated card is then punched from the information actu- 
ally given on the card, and it is punched in duplicate—one for a 
control file and the other one for what we call our “active file.”” This 
punched card is the only record of policy loans that we keep in the 
office. 

When we installed this method, we did away with the usual 
policy-loan card, which was a typewritten card, an index card, and 
an interest-tickler card. From the control file we keep track of the 
changes in the policy loans by reason of new loans and old loans 
canceled and lapses or surrenders. The active file is tabulated on 
the fifteenth of each month and is balanced with the figures on the 
general ledger. Our policy-loan agreements themselves are filed in 
numerical order. We did away with a special loan number and use 
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the policy number as the loan number. An adding-machine tape of 
the actual policy loans is balanced against a run of the cards. 

This system has been in operation for nearly two years, and for 
the first time in our history our policy-loan account is quickly and 
easily balanced. 

From the policy-loan card, we ascertain the amount of the an- 
nual interest for control purposes, and also the advance interest as 
of December 31, for the annual statement. 

On the other investment records, bonds, and mortgages, we use 
a perforated card. On the bonds and mortgages we do not attempt 
to use the card except for control and statistical purposes. There 
was too much information required on a mortgage-loan card to 
permit the use of a perforated card. We therefore use that for con- 
trol purposes—the total loans on the punched cards must be in 
balance with the books; and from a run with those cards we make 
a physical audit of our securities periodically. We ascertain from 
the cards the accrued interest at the end of the year for the state- 
ment, and the same method is used on bonds. 

We are using one dual card—the dividend card. It worked well 
for a while but I find now that the constant use o° the cards in 
entering the amount of the dividend and recording payments has 
worn the edges, and we are having a little trouble with them jam- 
ming in the sorter as they go through. 

Mr. Jorpan: I want to make one thing clear in connection with 
the commissions. We do not run these cards through daily; we run 
them through once a month. 

We have also considered punching up a premium card at the 
time the policy was issued, but due to the frequent changes in 
methods of premium payment, as mentioned by Mr. Hale, we have 
come to the conclusion that it is much better to punch a card at the 
time the premium is actually collected and show on that punched 
card the method by which the premium was paid, whether annually, 
semiannually, or quarterly, or part cash or part note. 

We also have a dual card for all note payments, and that is the 
only note record we have in the office. We do not have any other 
written record of the note. We find that is very convenient because 
we can sort them in the machine and get the due dates of the notes. 
And while that is a dual card, yet, as a general rule, the notes are 
not extended beyond six months, and the cards are used generally 
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for a period not exceeding six months. Therefore, the objection Mr. 
Hale has to a dual card would not hold in the case of that particular 
card. 

MR. W. A. P. WOOD: 

In the case of the Canada Life, the use of the perforated cards 
on the tabulating machines is specially advantageous in the account- 
ing work, because we have a number of different funds to deal with. 
We have our old deferred dividend fund, quinquennial and annual 
dividend funds, and also the non-participating fund. We have, there- 
fore, several funds to deal with. Our general system of handling bus- 
iness is the branch system. Formerly in the statements which came 
in from the branch, say, under the heading of ‘renewal premiums,” 
we would have deferred dividend renewal premiums, quinquennial 
dividend renewal premiums, non-participating renewal premiums, 
etc. Now we are able to have just the renewal premiums, and the 
work of subdivision is taken care of by the perforated cards and the 
tabulating machines. In this respect it is a great saving in our work. 
It has reduced the number of ledger accounts very materially. 

Another section of the accounting work in which the company 
has found use for the perforated cards to considerable advantage is 
the preparation each year of the individual agent’s income from 
commissions for federal, provincial, and municipal tax returns. For- 
merly, we depended largely on the work done in our branches. Now 
we have it done more expeditiously and more accurately in the home 
office by means of these machines. 

The use of the cards assists in the rapid preparation of various 
statements from the same data through sorting and resorting and 
tabulating of the cards. This facilitates our arrangements for the 
collection of premiums by simplifying the routine required at our 
branch offices when premiums are collected at the branch office 
nearest the place of the assured’s residence instead of the branch 
through which the policy originated. This method of collection is 
what we call the “reciprocal arrangement for collection of premi- 
ums.”’ A man may take out a policy in our Detroit office and he may 
move to Chicago and pay his premium through the Chicago branch, 
although the credit for the commissions goes to the original agent. 
We have found that the tabulating machines are of assistance to us 
in taking care of work of this nature. 

In regard to the outstanding and deferred premiums, I may say 
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that our company for several years used the tabulating-machine 
method for getting at the outstanding premiums but we found that 
to punch up cards at the end of the year for the outstanding 
premiums made too great an overload at that time of the year when 
the staff handling the card work was already working at its maxi- 
mem capacity. We therefore reverted to Burroughs machines for 
the listing of these premiums at the close of the accounts each year. 
But in the preparation of the deferred-premium figures our com- 
pany has found the use of perforated cards superior to the methods 
previously used. They are prepared and maintained as a part of our 
insurance accounting work with the resulting minimum of labor. 

In planning work of this nature one has, of course, to study out 
whether the machines will handle the work at the end of the year 
when there is the peak load. You have got to make your arrange- 
ments accordingly. If you are not able to handle it at that time by 
this method, then you have to take some other way of handling all 
these things. We have found on the whole that the perforated cards 
and the tabulating machines are of great assistance to us in our 
accountancy work. [ might add we have used them but very little 
in the investment section. 


MR. JAMES S. ELSTON: 


We use various Hollerith cards besides those for mortality pur- 
poses. Our deferred-premium card is especially valuable because we 
wish to keep the deferred premiums on regular business and on 
several types of wholesale separate, and because we also obtain our 
separation for Canada from them. 

We also have a statistical card that is mainly used for listing 
the reserve, and for numerous analyses of new business by state, 
type of substandard business, size of policy, type of disability pro- 
vision, additional indemnity provision, form of policy, non-medical 
business, etc. Most of these analyses are made by branch office. 
We also obtain our disability premiums and Schedule Q premiums 
from these cards. Space is left for enough cancellation data, so that 
they will eventually be used for mortality purposes on wholesale and 
non-medical business where comparatively few data as to impair- 
ments are available. 

We have an agency “‘amount” card from which we obtain issued 
and paid-for business by agents and by branches. Cards are also 


310 ' Perforated Cards [November 


punched for not taken, rejected, and postponed, so these can be 
analyzed by branch office and further as to whether standard or 
which type of substandard. All these records show the policy num- 
ber so that, for instance, an agent’s business can be listed by 
machine. 

Our distribution of premiuns between first year and renewal, 
and between regular and wholesale, not only for the whole business 
but by branches, comes from an agency “premium” card. This card 
is the same as is correspondingly used for each of the casualty and 
fire lines, so that these cards furnish agent’s premiums for each line 
and also all his commissions, not only for agency purposes, but for 
schedules G and H, and for federal-income-tax purposes. Our pre- 
miums by states for taxation purposes also come from these cards. 
The branch offices are furnished with monthly tabulations of the 
business by lines covering the important agents. 

Our policy-loan cards have supplanted the handwritten cards 
in our policy-loan division. The debits and credits are balanced 
daily and a monthly report made to the Finance Committee, listing 
the individual loans made during the month, showing the individual 
policy number, amount of loan, and cash value of the policy. Once 
a year an individual list of about eighty thousand loans in force is 
made for the company audit. Analyses are made. from the cards 
according to the rate of interest, and between regular and wholesale. 
An annual separation by states is made, and analyses may be made 
as to whether loans made are original, increases, or restorations, and 
as to whether cancellations are made by repayment, maturity, 
death, or lapse of the policy. 


MISS ELOISE B. KOCH: 


The application of perforated cards to accounting has long been 
a hope of mine, but we have felt some hesitancy about applying 
them because we have not been able to find any other company who 
used them to the complete extent that I had planned to do it, and 
we consequently lacked the confidence to proceed. 

My plan—this may be a bit out of order because I can’t say 
that I have demonstrated it, but I hope to—my plan is this: To 
prepare a premium card as many other companies do, to be used 
for distributing the premiums by states and by life, double in- 
demnity, and disability; but also to combine with this card what 
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might be called an “accounting card.’”’ On this card would be one 
field for debits and one field for credits, and also, of course, a field 
for the account number and a field for the voucher number as well 
as fields for descriptive data. 

Our present bookkeeping system is on a voucher basis, i.e., every 
item is prepared in some department other than the Bookkeeping 
Department, and is then sent to the Bookkeeping Department 
where a clerk selects the proper sheets from the loose-leaf ledger 
and makes the entries by means of a bookkeeping machine. 

I plan, when a remittance is received, to have the premium cards 
pulled from the file and sent with any other vouchers to the Statisti- 
cal Department which would prepare the accounting card. 

To give a specific example, let us assume that a premium is to 
be settled by means of a premium lien note. The entry on the ac- 
counting card would require a punch in the debit column for the 
lien note and a corresponding punch in the account column, indicat- 
ing the account number for premium lien notes. It would then be 
necessary to punch an additional accounting card for the interest, 
which will of course appear in the credit column. The total premium 
on the premium card is punched in the credit column. 

The data common to all cards would be punched on to the ac- 
counting card by means of the duplicating key-punch from the 
premium card. All cards, both the accounting and the premium, 
would then go to the Statistical Department where a preliminary 
list would be made to add the total debits and total credits. Of 
course, if there is a balance, then we know that the cards have been 
properly prepared. 

They would then be sorted by account number, the proper 
loose-leaf ledger sheet for each account number inserted into the 
lister, and the total of the items for that particular account number 
would be listed on the proper ledger sheet. The original list by 
policy numbers could be kept as a record for later reference, if 
necessary; but the permanent record that we are after is the listing 
on the loose-leaf ledger sheet. 

The use of perforated accounting cards such as these should 
prove valuable for an auxiliary purpose, namely, to verify asset 
accounts such as policy indebtedness, because they may easily be 
selected and sorted at any time after having been used for making 
the original ledger entries. For instance, the accounting cards used 
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for entries under ‘Policy Loans” could be selected at the end of a 
given period, say one month, and sorted by policy numbers and 
added and listed in small groups. The difference between the totals 
of the debits and the credits of each group could very easily be 
compared with the difference between the total loans in force at the 
end and at the beginning of the period in the same numerical group 
for the purpose of locating errors in the loan records or the ledger 
entries. 

There may be several reasons why many companies have not 
adopted this method; it may be because of the branch-office system, 
where I believe the branch offices do a great deal of the accounting 
for the home office. Of course, in that case there would not be much 
advantage to the home office in this method, or it may be that it 
is a matter of opinion that this is not the most economical way of 
handling the question. I would be very much interested to know 
whether any other companies have used this method or anything 
similar to it. 

MR. G. F. HOLLENBERG: 

In answer to Miss Koch, I might say that I have here a series 
of cards that the Union Central has used in connection with account- 
ing. The cards are open to her and anyone for inspection. I also 
might say that the Union Central has carried the perforated-card 
system into every detail where it can be applied, of course, effi- 
ciently. 

I don’t know whether the President would want me to go 
through these cards and tell you the various headings; but here is 
one card for accounting purposes for premiums and dividends. We 
have the agency and state and premium, first-year, premium renew- 
al, dividends used to pay premiums, dividends used to purchase 
additions, and dividends left at interest. That is all on one card. 
We have another card for lapsed and surrendered policies which 
shows the agency and state and the debit and credit items for cases 
handled through the auditor’s journals. We have a similar card for 
dividends paid in cash. We have one for items affecting the lapsed 
and surrendered policy account other than through agency reports, 
on which we have columns for the agency and the state and the year 
and the amount of cash, and the dividend additions surrendered, 
and the cancelled premium notes and interest, and the cancelled 
policy loans and interest. 
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We also have a card for deferred premiums. Then we have a 
card for cross-footings for our Auditing Department. Under the 
heading of “Investments” we have a card for policy loans and inter- 
est. That has the policy number and the state and the agency and 
the due date and the amount of interest and the number of years 
interest paid. 

We have another policy-loan card that shows the number and 
the state and the agency, and we go to the subagency on that and 
give the date and also the amount of loan and the accrued interest. 
We have several other policy-loan cards. 

For our mortgage-loan experience we have a card that provides 
for the number of the loan, the state and the agency and the county, 
.the rate and discount, and class and date and the amount and the 
cost of acquiring the mortgage. 

We have a card for real estate purposes and also for our mort- 
gage-loan delinquency-interest record. We have a card for the 
mortgage-loan accrued interest. 

The company, as perhaps some of you know, has recently gone 
into the city loan business. We have a card taking care of it, show- 
ing the state and county and the city, the agency, the year made and 
year of maturity, the pay dates, and the amount and rate of inter- 
CSU CLG: 

Then we have a card for appraisement purposes, showing the 
items that would come in under that heading, which would be the 
land and the building and the fire insurance, and tornado in- 
surance. 

Under the heading ‘Policy Reserve Valuation” we, of course, 
have our greatest number of cards. Under that heading we place 
the card that we prepare in connection with the cancellation of a 
policy, and these cards are passed to the various divisions that are 
interested, who can sort them in almost any way because the card 
shows every detail. I might say right here that this card is also used 
for agency purposes, to determine the lapse rate in each agency. It 
shows how the policy is canceled, and each agency receives, at the 
end of the quarter, an entire survey of all its cancellations during 
those three months. I think it has had quite an effect on our lapse 
rate. 

I will not take any more time, but if anyone is interested in 
these cards I shall be glad to have him look at them later. 
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MR. W. B. KIEFT: 


Our company has not had as great an experience in the matter 
of punched-card records as some of the older companies, but we have 
tried to make as great use of it as is possible, and I shall state briefly 
our experience with it. 


ACCOUNTING RECORDS 


In determining the superiority of one method of accounting over 
another, two points must be considered, viz., accuracy and cost. 

Generally speaking, machines, past the experimental stage, are 
more accurate and faster than the “hand” methods. For certain 
kinds of work one machine may answer the purpose better than 
another. 

Our company has found the punched card and the tabulating 
and sorting machinery valuable aids in accounting work. For ex- 
ample, we punch a card to obtain a premium distribution of 
both gross and net rates. By punching in a classification it is 
possible to sort by first year and renewals and then add six columns 
at a time at the rate of 150 per minute. This means a saving in 
time, is less laborious, and produces a greater degree of accuracy 
than if an adding machine were issued. 

A system may be devised whereby the premium distribution 
cards may be used year after year. This saves the cost of punching 
a new card and eliminates chances of error by reducing the number 
of operations. ; 

For bookkeeping a card may be punched from the original en- 
tries reaching the Bookkeeping Department from the various de- 
partments. Entries may be made on the journals and cashbook from 
the original entries and balanced against the punched cards. 

Sorted by account numbers and printed, the bookkeeping cards 
make it a simple matter to post to ledger accounts daily, semi- 
monthly, or monthly. This does away with the wide sheets with 
headings for the various ledger accounts and permits the use of a 
sheet which will fit in an ordinary long-carriage typewriter. 

The punched card used in connection with bookkeeping makes 
it possible to obtain a distribution of premiums and dividends by 
states for the purpose of making tax statements with the same cards 
used for the ledger-account distribution. 
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AGENCY RECORDS 


For agency records the punched card is valuable in that it may 
be used to obtain information for several different purposes. For 
example, if a card has the state, plan, agency number, policy num- 
ber, date of policy, amount of insurance, premium paid, charges, 
and commissions punched in it, it is possible to obtain the amount 
of business produced by states or by plans of insurance. The amount 
of insurance written by a particular agency can be obtained by 
sorting the cards by agents. A commissions statement can be made 


from the same card. 
INVESTMENT RECORD 


The principal advantages in using a punched card in connection 
with the investment record is in making a financial statement. The 
punching on these cards usually includes the office number of the 
investment, state, classification, multiplier, anniversary month, 
amount of loan or bond, accrued interest to first of month, monthly 
increase in interest, due date, etc. 

By sorting the cards by interest-due-date and then listing the 
interest-due-date, accrued interest to first of month and monthly 
increase, the accrued interest may be obtained for a financial state- 
ment. 

We do not have the difficulty which some companies experience 
with relation to first-year premium loans or notes as we do not use 
the premium-note system. If an agent for the company writes an 
application and makes settlement by note, we require that he shall 
remit to the home office the amount of the net premium and take 
care of the note personally. So this feature of the records is elimi- 
nated from our plan of operation. 


MR. HENRY W. BUTTOLPH: 


There are just two things I want to say. 

We regard our premium card as an actuarial card rather than an 
accounting card. If it had not been for what Mr. Wood said about 
what they believed to be the uselessness of attempting to determine 
outstanding premiums from these punched cards, I would not have 
mentioned it. 

We have a premium card, kept in the Actuarial Department, 
which is used for many purposes, one of which is as a check on the 
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Accounting Department. It is used for determining the premiums 
received in the different states. It has both the gross and the net 
premiums shown so that the loading is a matter of accurate compu- 
tation for gain and loss purposes. 

But one of the uses of that card which we regard as of very 
great advantage is in the determination of the outstanding and de- 
ferred premiums. Ours is a small company as compared with that of 
Mr. Wood’s; but I think that within an hour’s time at the end of 
any month of the year I can tell the exact amount of outstanding 
and deferred premiums, not only gross but also net. 

Another card which we use is somewhat similar to that described 
by Mr. Jordan as their agency card, but we go considerably farther 
than he described. 

We have an agent’s record card which shows all of the things 
mentioned by Mr. Jordan and many others. We have, I think, ten 
classifications as to the general character of the agent’s business, 
large or small policies, rural or city business, male or female, in- 
formation in regard to whether the insurance seemed to be well 
within the income of the applicant, etc. From memory I can’t give 
you a very good description and do not think it is necessary; but 
we have all these classifications of the general character of the busi- 
ness done by an agent. We can take out at almost a moment’s 
notice the business of an individual agent and tell how much busi- 
ness he has sent in to us which was never completed by a medical 
examination, how much business was returned for cancellation as 
not taken, the amount of commissions, the date when he sent in his 
last application, and all of those other details to which I have re- 
ferred, and then we make a real use of all of this information. 

We keep in our New Business Department a card which is not a 
perforated card. It is a large card that we call our “‘agent’s picture 
card.” All of this information gathered from the perforated agent’s 
record card is summarized in a general sort of a way and entered on 
this card. This picture card is revised so as to keep it up to date, is 
kept in the New Business Department, and the New Business De- 
partment at all times has a picture of that agent’s business, his 
general behavior, etc. We believe, while it requires considerable 
work to keep up this agent’s record, that it is a very valuable 
one. 

In the matter of investment cards we have the policy-loan 


1926] Informal Discussion B07 


records on perforated cards and also the information regarding our 
mortgage loans, from which, as Mr. Jordan stated, we can compute 
very readily and quickly at the end of any month the exact amount 
of accrued interest, and we can get all of the classification of those 
investments necessary for statistical purposes—farm or city mort- 
gages, state, county, the correspondent through whom we handle 
the business, and all of the general information that is desired from 
time to time in regard to the investments of the company. 

Mr. Jorpan: I want to make one other statement. Miss Koch 
said that she had not been able to devise a card that would take 
care of all the accounting work. I think it is a mistake to try to 
take care of all of your accounting work on the Hollerith system. As 
far as disbursements are concerned, we found it advisable to take 
care of disbursements to policyholders and commission disburse- 
ments. With the other items it is better to use your Burroughs 
bookkeeping machine and handle it in that way. 

We have one ledger account in the general ledger—disburse- 
ments to policyholders. Whenever a voucher is drawn, a duplicate 
voucher is made by carbon copy and the carbon copy goes to the 
punch-card operators and they split up that payment to policy- 
holders in the different accounts that appear in the annual state- 
ment. At the end of the month those are summarized and entered, 
merely the totals of those subdivisions, into the general ledger; but 
it simplifies the work of the operator of the Burroughs bookkeeping 
machine. I don’t think we should wait until we can carry all of our 
accounting system but simply use such portions of it as may seem 
advisable. 

MR. E. M. McCONNEY: 


There was one use on which we stumbled the other day. I don’t 
know whether the other companies have found it out or not. On our 
mortgage cards we found that by sorting them by count'es and run- 
ning them through the printer a lot of time was saved in the Treasur- 
er’s Department when he went to furnish a list of mortgages to the 
different county officials to see whether taxes had been paid on those 
pieces of property. The Treasurer’s Department used to sort the 
cards up by hand and make a rather long job of it. It saved them 
putting their mortgage cards out of order by giving them a printed 
list of the mortgage cards. 
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MR. W. H. McBRIDE: 


Many of the speakers this morning have emphasized the way 
peak loads limit the application of perforated cards and the uses to 
which we should like to put them. 

I wonder why they have all omitted mention of a very effective 
expedient for avoiding peak loads. I have in mind what we call a 
“sroup total card.’”’ I think that conveys the idea with sufficient 
clearness so that it will not be necessary to consume time in elabo- 
rating it. By that expedient, in our office, millions of cards concen- 
trate themselves into a few thousand cards, and they are handled 
at the required time with very little congestion. 


MR. EDWARD W. MARSHALL: 


The Provident Mutual has developed its perforated-card sys- 
‘ems to a considerable degree, its experience being that these sys- 
tems are not only efficient and economical, but make it possible to 
obtain information which would otherwise be dispensed with be- 
cause of the great amount of time and labor required to secure it. 
A brief description of the perforated-card systems used by the 
Provident Mutual, together with a summary of the information 
obtained from them, may be of interest. These systems have 
demonstrated their value to our company in actual performance 
over a number of years. The cards in use will be considered one by 
one. 

ACCOUNTING RECORDS 

Valuation card.—The attained-age valuation card and the col- 
lateral information obtained therefrom have been described in 
TASA, Volume XXV, page 219, and need not be discussed further 
here. To that list should be added the valuation of policies on the 
lives of Massachusetts residents. 

Disability card.—This card was also described in the above- 
mentioned article and the information derived from the system 
stated. The disability experience obtained is now subdivided by 
sex. A condensed policy exhibit of disability provisions is also se- 
cured from this system together with a list of policies on which the 
disability coverage expires or changes during the coming year. 

Seriatim valuation card.—A dual card is used, the data perfo- 
rated including year of issue, policy number, office year of birth, 
plan, year maturing or becoming full paid, amount of insurance, and 
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net premium. The written matter includes year of valuation and 
reserve, which is computed individually. The card is used for joint 
insurance, deferred survivorship annuity feature on income policies, 
etc. The card may be sorted by attained age and the reserve totaled 
by adding machine. Thus the cost of insurance and net premium 
data may be obtained. 

Mortality card.—This is a card for making formal mortality 
investigations by impairments, occupation, build, etc., and while 
different from the more recently designed mortality card recom- 
mended for use in various companies, it serves somewhat the same 
purpose. 

Premium settlement card.—This is a true accounting card pre- 
pared daily from the premium report sheets received from various 
agencies. It has proved exceedingly valuable in practice. It includes 
agency, state, county, premium reported, amount of dividend if any 
and how applied, code for first-year premiums, and day of record. 
By using this card, the cash premiums received and dividends used 
to reduce premiums or paid in cash may be subdivided monthly by 
states for tax purposes with a minimum of effort. The agency pre- 
mium report sheets are audited by means of this card and a sub- 
division into first-year and renewal premiums made. 


AGENCY RECORDS 


Paid-for new-business card.—These cards are prepared daily as 
the paid-for new business is reported. The card includes year, 
month and day of issue, agency, special agent, policy number, state, 
county, amount of insurance, gross yearly premium, plan, mode of 
exit, and duration. A daily statement of total paid-for new business 
is obtained, also monthly report of new business by agencies and by 
county and state. The quarterly production by individual special 
agents is obtained from this system. The system is maintained for 
two years after issue in order that the first- and second-year lapse 
rates of the individual special agent may be obtained. This gives a 
valuable insight into the quality of the special agent’s work. By the 
use of perforated summary cards the production and lapse rates of 
the special agent may be studied and comparison made between new 
and old agents, large and small producers, etc. 

Agency card.—The data on this card include policy number, 
agency, state, county, age, plan, amount of insurance; gross yearly 
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premium, mode and time of exit. This card forms the basis of a 
miniature policy exhibit by agencies and the ‘“‘agency record” sheet 
for each agency produced every four months. This sheet gives a 
bird’s-eye view of the operation of the agency, including an analysis 
of its production, not only as to quality but as to relative amount, 
not taken business, term conversions, etc., and shows separately the 
first-year, second-year, and after-second-year lapse rates. These fig- 
ures are scheduled beside similar rates for the company appearing 
on the same sheet, and have been found valuable in agency guid- 
ance. The card is also used for obtaining data on old policyholders, 
transferred business, etc. The gross premium on this card furnishes 
totals which supplement those now taken from the valuation card 
mentioned above, although, as stated, it is planned to have the 
valuation card self-supporting in this regard. 

Some of these systems have been created especially for the main 
purpose described. In other cases the system has been enlarged to 
furnish additional data not originally contemplated when the sys- 
tem was inaugurated. For this reason the systems may not be as 
ideal in every respect as if they had been created ab initio but they 
meet the company’s needs for definite information in the many im- 
portant lines covered. 


INVESTMENT RECORDS 


Although the subject has been given repeated consideration, as 
yet it has not been found worth while to prepare a perforated card 
for use in connection with any of the company’s investments. The 
advantages of such a card have been realized, but so far they have 
not been considered of sufficient moment to warrant the installation 
of another system. 
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BOOK REVIEWS AND NOTICES 


Advanced Life Insurance. By CHARLES K. Knicut, Pu.D. New 
York: John Wiley & Sons, 1926. Pp. xit+426. — 


In the Author’s Preface he has an apology for the title Advanced Life 
Insurance. The reviewer believes that the title is a misnomer from the 
standpoint of the generally accepted interpretation of the title, although 
he believes that no reader looking for the true ‘‘advanced life insurance”’ 
would regret having purchased the book on the basis of the title. 

The reviewer sincerely believes that a title Up-to-the-Minute Life 
Insurance, although lacking in dignity, would be an excellent descriptive 
title. It would be difficult to name a subject matter, even though ap- 
parently insignificant, which has not received the attention of the author. 
The presentation of all such matter makes the reader feel that he is being 
given the very latest and most reliable information. The reader with 
much experience in the technical features of life insurance will naturally 
recognize this point of view, mention of which is here made that the 
student may have confidence in what he gleans from this book. 

The reviewer does not know the extent of the practical experience 
of the author and if he (the author) has not had a fulness of such experi- 
ence he has disguised the fact, as the book has all the evidence of the 
experienced band. 

The author refers in the Preface to conforming to the principles of 
pedagogy, and no doubt that is the reason the book is so readable but 
withal instructive. The student gropes around for some verbal support 
in his attempt to fathom a new subject matter couched in mathematical 
formulas. Verbal and symbolic formulas are best when joined together. 
This book furnishes the “word solution” in a most excellent manner, and 
should be a collateral study in connection with the mathematical study 
of life insurance. 

Many topics are of value to those interested in life insurance other 
than from an actuarial viewpoint, and the book is fully recommended to 
such. 

The book will rank high wherever it is necessary to impart the funda- 


mentals of life insurance. 
jeGss: 
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OTHER RECENT PUBLICATIONS 


Alcohol and Longevity. By RAYMOND PEARL. New York: Alfred A. 
Knopf, 1926. Pp. 260. 

Compensation Insurance Rates as a Measurement of Accident Pre- 
vention in Mines. By U.S. Mines. Washington: Government 
Printing Office, 1926. Pp. 6. 

Compound Interest and Annuity Tables. By FREDERICK C. KENT 
AND MaupE E. Kent. New York: McGraw-Hill Book Co., 
1020, Pp-214. 

Fees and Taxes Charged Insurance Companies. By INSURANCE DE- 
PARTMENT. New York, 1926. Pp. 58. 

Fire Insurance Accounting. By W. B. Wiecanp. New York: 
Ronald Press Co., 1926. Pp. 108. 

Industrial Life Insurance. Spectator Co., 1926. Pp. 196. 

Interpolation. By J. E. StTEFFENSEN. Baltimore: Williams & Wil- 
kins 'Co., 1027. Ppvix--248. 

Life Insurance Accounting. By C. E. Matuer. New York: Ronald 
Press Co., 1926. Pp. 119. 

Making of the Fire Insurance Rate. By Epwarp R. Harpy. New 
York: Spectator Co., 1926. Pp. xiv+344. 

Mathematics of Finance. By L. L. SMatt. New York: McGraw-Hill 
Book Co. 1025: Pp.3t0, 

Occupation Code and Alphabetical Index to Occupations. By Joint 
COMMITTEE ON Morvtatrity ASsociaTION oF LirE INSURANCE 
MeEpiIcaL DIRECTORS AND ACTUARIAL SOCIETY OF AMERICA. 
New York, 1926. Pp. vii+651. 

Origin and Early History of Insurance. By C. F. TRENNERY. Lon- 
don: P. S. King & Son, 1926. Pp. xiv+330. 

Principles and Practice of Personal Accident Disease and Sickness 
Insurance. By J. B. WEtson. London: Sir Isaac Pitman & 
Sons, Ltd., 1926. Pp. x+123. 

Selected Articles on Unemployment Insurance. By ALLEN B. Fors- 
BERG. New York: H. W. Wilson Co., 1926. Pp. cvii+487. 
Valuation of Liabilities under Industrial Pension Plans. By J. H. 
Woopwarp. New York: L. W. Lawrence, 1925. Pp. 37. 
Workmen’s Compensation Act of Great Britain. London: H. M. Sta- 

tionery Office, 1925. Pp. 52. 

Workmen’s Compensation Law of Michigan. Lansing: Browning 

Publishing Co., 1925. Pp. ot. 
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MINUTES OF THE SEMIANNUAL MEETING 


AMERICAN INSTITUTE of ACTUARIES 


HELD AT THE EDGEWATER BEAcu Hortet, Cuicaco, ILLINoIs 
NOVEMBER 4 AND 5, 1926 


The Institute was called to order by the President at 10:30 
A.M., November 4. The following Fellows, Associates, and Nominees 
of Contributing Members were in attendance: 
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ASSOCIATES 
T. L. Anderson W. D. MacKinnon 
H. G. Brunnquell J. D. Maynard 
D. E. Buckner W. H. McBride 
H. L. Clark W. O. Menge 
C. F. Cross Merlin Oates 
C. C. Dubuar G. L. Pardieck 
A. C. Eastlack R. B. Robbins 
J. H. Evans C. O. Shepherd 
H. C. Fetsch ‘ L.L. Stevens 
C. H. Folz F. D. Strudell 
R. N. Griswold R. B. Sturtevant 
J. S. Hale Margaret Walker 
W. J. Hiller H. G. Walton 
W. H. Huehl A. C. Wellman 
W. A. Jenkins J. R. Young 


L. J. Kalmbach 


NOMINEES OF CONTRIBUTING MEMBERS 


Gt BaAbCitls aie ween tin cae Bankers Reserve Life Company 
je nad SPC re anne Cie Nee & Continental Assurance Company 
Wee ktes Dat eote.s coer atcsen Manufacturers Life Insurance Company 
Pee BOlUrSCHeLd ts a ea vanestn es bye sets Peoria Life Insurance Company 
S. B. Bradford........Central Life Insurance Company of Illinois 
1 SestiN Bed Sune) 0 Wee mam Pe oP At ae Continental Assurance Company 
Bak Druner eee Security Mutual Life Insurance Company 
OMS BUnian: fans ee Missouri State Life Insurance Company 
en Se Comte. nae National Life and Accident Insurance Company 
NanineSHS TA We casera ae: Springfield Life Insurance Company 
WSLeCrawiord. 3-7 sce Great Southern Life Insurance Company 
AD CUD avg wees = Central Life Assurance Society of the U.S. 
CUR DEM wrest ore Ene Confederation Life Association 
aL LUSUCS tds canst hens ca toe cremre Bankers Reserve Life Company 
WA Paes ak pons taeda Mutual Life of Illinois 
Ve Galbraith et rese 4 Central Life Insurance Company of Illinois 
Deaiy Gat etapcian a. oat. aes Maryland Life Insurance Company 
A. O. Graeser............Ohio National Life Insurance Company 
We Dy Malet pte ee Royal Union Life Insurance Company 


1926} Minutes of Semiannual Meeting 325 


MON ME ansonis seek ath; Wisconsin Life Insurance Company 
HG. Hewitt. een. 602 Western States Life Insurance Company 
Kennethebittletend aia State Life Insurance Company 
G. F. Hollenberg.........Union Central Life Insurance Company 
Peter Hondorp ie. Central Life Assurance Society of the U.S. 
Hes]. Homibergers. tate, Great Northern Life Insurance Company 
EE Howes. John Hancock Mutual Life Insurance Company 
ST SUINE Mansons ene noe Reliance Life Insurance Company 
Vee KCl Car ceatiecvanereltaeneas Springfield Life Insurance Company 
Vie Eaine ee. tee Mutual Life Assurance Company of Canada 
Wea Weltanie ett an toy Wtahee ¢ LaFayette Life Insurance Company 
G. L. Lutterloh....... Peoples Life Insurance Company of Illinois 
RiaMGeMalpas.g eee an oe Reinsurance Life Company of America 
EGO ICC GHEY Fen ah 5 See eae EE enh Bankers Life Company 
Jolee ECLA CH is Slew tee c.ccn ts Son Confederation Life Association 
Rese rrinaatlncn oe otc F< et ee Scranton Life Insurance Company 
Carl Mitcheltree..... Columbus Mutual Life Insurance Company 
ie Ge Zenit ne, Ve acme mee WIA Register Life Insurance Company 
(CE INGISOD nats ae sis: Missouri State Life Insurance Company 
Pay OWEN eae tants 98 faced a Berkshire Life Insurance Company 
Detar LAKES 2 esk vue aise ae Guaranty Life Insurance Company 
Petey Pequesnat 22. Mutual Life Assurance Company of Canada 
NSCs Phipps! Weck c aes Peoples Life Insurance Company 
| alee Con Ea aot =) cee oAieaen ta eer era men ara Illinois Life Insurance Company 
in(Orw a el EVs ck ae a: International Life Insurance Company 
We eee RUSSEL alee tore mete Shas Peoria Life Insurance Company 
H. B. Sturtevant. ..Old Line Life Insurance Company of America 
AV gv GAEL ice cit set odes SB Merchants Life Insurance Company 
PA EW ASH UDG ag otc. ae Berkshire Life Insurance Company 
Ethel Welsh. .... National Life and Accident Insurance Company 
PREV LATS ico yore y co hice os Illinois Life Insurance Company 
feet ea VULGARSOM fe se so vt coals Ss Canada Life Assurance Company 
Douglas Wood.......... Missouri State Life Insurance Company 
be Ls A Ni Co: ee ener American Life Reinsurance Company 


Mr. A. D. Watson, actuary, Department of Insurance, Ottawa, 
Canada, was also in attendance. 

The President delivered an address as printed in No. 32 of The 
Record. 


326 Minutes of Semiannual Meeting [November 


The Minutes of the meeting held June 3 and 4, 1926, as printed 
in No. 31 of The Record, were approved. 

In summarizing the business of the Board since the last meeting 
of the Institute not mentioned in the address by the President, the 
Secretary announced that George W. Geddes, Frederick B. Gerhard, 
M. Louis Johnson, Lawrence L. Stevens and Byron Wright had 
been admitted to Associateship without examination; and that the 
Mutual Life Insurance Company of New York and the Connecticut 
Mutual Life Insurance Company had been admitted to Contribut- 
ing Membership. 

The Secretary reported that Edward W. Marshall was duly 
elected to Fellowship without examination; also that constitutional 
request has been made for amendments of Article V of the constitu- 
tion and Article I of the by-laws, constitutional notice of which was 
given to the Fellows of the Institute on October 5, 1926. 

On motion of B. J. Stookey, seconded by E. L. Marshall, it was 
resolved to amend Article V of the constitution by inserting the 
matter in italics and by omitting the matter within brackets, as 
follows: 


The Board of Governors shall consist of the Officers [the ex-Presi- 
dents, if Fellows, and six other Fellows] six other Fellows and the former 
Presidents who have held that office within six years; provided that the Presi- 
dent elected at the annual meeting in 1926 and his predecessors shall be mem- 
bers of the Board for life. 


Motion carried unanimously. 

On motion of P. H. Evans, seconded by S. L. Phelps, it was re- 
solved to amend items 5-10, inclusive, of Article I of the by-laws 
by the addition of an item numbered 11, by inserting the matter 
in italics, and by omitting the matter within brackets, as follows: 


5. Announcement by Presiding Officer of time of election of Officers and 
Governors. 
[5.] 6. Candidates for Fellowship considered and voted upon. 
[6.] 7. Reports of Committees and Officers. 
[7. At annual meeting, election of Officers and Governors.] 
8. Unfinished business; new business. 
g. Reading of papers prepared for presentation to the Institute. 
10. Discussions of papers presented. 
11. Discussion of topics of current interest. 
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Motion carried unanimously. 

A formal paper was then presented, after which the Institute 
entered upon the discussion of the papers presented at the June 
meeting. 

The morning session adjourned at 12:30 P.M. 


The Institute reconvened at 2:20 P.M. and continued the discus- 
sion of papers. 

The President announced that a cable message had been re- 
ceived from Sir Joseph Burn, president of the Institute of Actuaries 
(London), as follows: ‘‘Greetings all to all. Co-operation for Inter- 
national Congress London heartily desired.” L. M. Cathles stated 
that the message referred to an International Congress of Actuaries 
which is expected to meet at London in June or July, 1927, and on 
his motion, duly seconded, it was voted to cable the following 
message in reply: “American Institute appreciates greetings and 
assures you of its interest and hearty co-operation International 
Congress.” 

The informal discussion was entered upon and continued until 
adjournment of the afternoon session at 4:40 P.M. 


Friday, November 5, the Institute reconvened at 10:05 A.M. 
and resumed the informal discussion. 

Mention was made of the serious operation recently undergone 
by Mr. T. A. Phillips, and the Institute gave direction to send an 
appropriate message to him. 

The President announced that the next meeting of the Institute 
will be held on June 2 and 3, 1927, in Toronto, Canada. 

The Institute adjourned at 12:50 P.M. 
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CONSTITUTION and BY-LAWS 


OF THE 
AMERICAN INSTITUTE of ACTUARIES 


CONSTITUTION 


NAME 


ArricLe J. This organization shall be called “American Insti- 
tute of Actuaries.” 
OBJECT 
Art. II. The object of the American Institute of Actuaries is to 
advance the Science of Insurance Mathematics and the knowledge 
of the theory and practice of Life Insurance and related interests by 
associating together persons of like interests. 


MEMBERSHIP 


Arr. TII. The membership of the Institute shall be composed 
of three classes, Fellows, Associates, and Contributing Members. 


OFFICERS 


Art. IV. The Officers shall consist of a President, a Vice- 
President, a Secretary, a Treasurer, a Librarian, and an Editor of 
The Record. 

GOVERNORS 

Art. V. The Board of Governors shall consist of the Officers, 
six other Fellows, and the former Presidents who have held that 
office within six years; provided that the President elected at the 
annual meeting in 1926 and his predecessors shall be members of 
the Board for life. 


DUTIES OF OFFICERS AND GOVERNORS 


Art. VI. The duties of the officers shall be such as usually ap- 
pertain to their respective offices or as may be prescribed from time 
to time by the Board of Governors. The duties of the Board of 
Governors shall be in general to manage the affairs of the Institute. 
It shall have the power, if the Institute be not then in session in 
annual meeting, to fill all vacancies occasioned by death or resigna- 
tion of Officers or Governors, such appointees to serve until the 
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next annual meeting of the Institute and until their successors be 
elected. Appropriate subcommittees may be appointed by the 
Board of Governors for such matters as from time to time may 
be found desirable. 


ELECTION OF OFFICERS AND GOVERNORS 


Art. VII. The President, Vice-President, Secretary, and Treas- 
urer shall be elected at each annual meeting to serve until their 
successors be elected. The President and Vice-President shall not 
be eligible for election to the same office at three successive annual 
meetings. The Librarian and the Editor of The Record shall be 
elected by the Board of Governors, subject to confirmation by the 
Institute at each annual meeting, and shall serve until their suc- 
cessors be elected. At each annual meeting two Governors shall be 
elected to serve until the third succeeding annual meeting and until 
their successors be elected. ‘They shall not be eligible for election to 
succeed themselves at the same meeting at which their terms 
expire. Any vacancies existing on the Board shall be filled by elec- 
tion at each annual meeting, the Fellow so elected to serve during 
the unexpired term of his predecessor. All elections shall be by 
ballot. 

MEETINGS 

Art. VIII. The annual meeting of the Institute shall be held 
between the fifteenth day of May and the fifteenth day of June in 
each year on a date and at a place to be designated by the Board of 
Governors. Forty days’ notice of the time and place of meeting 
shall be given the membership by the Secretary. Other meetings 
may be called by the Board of Governors or shall be called by the 
President upon the request in writing of not less than ten Fellows 
and not less than twenty days’ notice shall be given of such meet- 
ings. 

ASSOCIATES 

Art. IX. Anyone at least twenty-one years of age pursuing 
actuarial studies and looking forward to a future Fellowship may 
be enrolled as an Associate under the following conditions: that he 
shall be nominated by at least two Fellows of the Institute; that a 
confidential notice of such nomination shall be given by the Secre- 
tary to each Fellow of the Institute; that this nomination shall be 
approved by the Board of Governors not less than twenty days after 
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such notification of nomination has been given; that he shall pay 
such examination fee and pass such preliminary examination as shall 
be prescribed by the Board of Governors. If the Board of Gover- 
nors finds that a candidate has passed an equivalent examination 
required by another recognized society of actuaries, or has had such 
practical experience as in its opinion renders him qualified for Asso- 
ciateship, it may waive the examination herein required. An 
Associate shall be entitled to all the privileges of the Institute except 
those of voting and holding office. 


ADMISSION TO FELLOWSHIP 


Art. X. Any Associate whose application shall be approved by 
the Board of Governors may become a Fellow if at least twenty- 
five years of age under the following conditions: Every member of 
the Board of Governors shall have confidential notice of the applica- 
tion at least twenty days prior to the meeting at which it shall be 
acted upon, and the applicant shall pay such fee and pass such final 
examination as shall be prescribed by the Board of Governors. 
Otherwise no one shall be admitted as a Fellow unless recommended 
by a duly called meeting of the Board of Governors followed by a 
ballot of the Institute either in person or by mail. Confidential 
notice of such recommendation shall be mailed by the Secretary to 
every Fellow, and after twenty days, if not more than seven nega- 
tive votes and affirmative votes of not less than half the total num- 
ber of Fellows have been cast, the applicant shall become a Fellow. 


CONTRIBUTING MEMBERS 


Art. XI. Contributing Members shall be legal reserve Life 
Insurance Companies applying for such membership and elected 
thereto by a majority vote of the Board of Governors. Contribut- 
ing Members shall have the use jointly with other Members of the 
Library under the rules of the Institute governing the same. Any 
person nominated by a Contributing Member shall have the privi- 
leges of Associates at any of the annual or special meetings of the 
Institute except during executive sessions. 


QUORUM 


Art. XII. Four members of the Board of Governors shall con- 
stitute a quorum; at any duly called meeting of the Institute fifteen 
Fellows shall constitute a quorum. 
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EXPULSION OR SUSPENSION OF MEMBERS 


Art. XIII. The Board of Governors shall receive and hear all 
complaints preferred by any Fellow of this Institute against any 
other Fellow or Associate for misconduct in his relations to the 
Institute, or in his profession, or the practice thereof, or affecting 
the interests of the actuarial profession, provided such complaints 
shall be in writing plainly and specifically stating the matter com- 
plained of, and subscribed by the complainant. 

The proceedings of the Board of Governors upon such com- 
plaint shall be deemed confidential and kept secret except so far as 
written or printed reports of the same shall be necessarily and 
officially made in the Institute. 

Each party may appear personally and by counsel. Witnesses 
shall vouch for the truth of their statements on their word of honor. 
The Board of Governors shall make its decision, and if it finds the 
complaint to be true and of sufficient importance, it will so report 
to the Institute with its recommendations. 

The Institute will take such action on the report as it shall see 
fit; but no member shall be expelled or suspended unless by a vote 
of at least two-thirds of the members present and voting. 

Art. XIV. No resolution expressive of opinion shall be enter- 
tained at any meeting. 

AMENDMENTS 

Art. XV. Upon the written request of five Fellows of the In- 
stitute, the Secretary shall forthwith transmit by mail to the Fellows 
of the Institute any proposed amendment to this Constitution, and 
such amendment shall become effective provided it shall receive the 
favorable vote of two-thirds of the Fellows present and voting at 
the duly called meeting of the Institute next succeeding the mailing 
of such notice by the Secretary, and held not less than thirty days 
after the mailing of such notice. 


BY-LAWS 


ArtIcLe I. Order of business —At a meeting of the Institute the 
following order of business shall be observed, unless the Institute 
votes otherwise for the time being: 

1. Calling of the roll. 

2. Address or remarks by the President. 

3. Minutes of the last meeting. 
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4. Summary of the business transacted by the Board since the 
last meeting of the Institute, presented for its information and 
approval. 

s, Announcement by Presiding Officer of time of election of 
Officers and Governors. 

6. Candidates for Fellowship considered and voted upon. 

7. Reports of Committees and Officers. 

8. Unfinished business; new business. 

g. Reading of papers prepared for presentation to the Institute. 

ro. Discussions of papers presented. 

11. Discussion of topics of current interest. 

The Board of Governors’ meetings shall proceed in this order 
as far as it may apply to them. 

Art. Il. Meetings of the Board of Governors shall be called when- 
ever the President or four members of the Board of Governors so 
request, but not without sending notice to each member of the 
Board ten or more days before the time appointed. Such notice 
shall state the subjects intended to be brought before the meeting; 
should other matters be passed upon, any member of the Board 
shall have the right to reopen the same at the next meeting. 

During any interim between meetings of the Board of Governors 
the President may, and upon written request by three members of 
the Board, the President or Secretary shall submit to the Board by 
personal communication in writing, mailed or delivered to each 
member of the Board, any matter of business requiring considera- 
tion or action by the Board. ‘The votes of the Board, communi- 
cated in like form and manner to the President or Secretary, shall 
have the same effect as though voted at a regular or called meeting, 
provided no member of the Board votes against such action or in 
favor of postponement to a subsequent meeting of the Board. 

Art. III. Duties of officers —The President, or in his absence 
the Vice-President, shall preside at meetings of the Institute and 
of the Board. At the Institute meetings the presiding Officer shall 
vote only in case of a tie, but at the Board meetings he may vote 
in all cases. 

The Secretary shall keep a full and accurate record of the pro- 
ceedings at the meetings of the Institute and of the Board, send out 
calls for the said meetings, and, with the approval of the President, 
carry on the correspondence of the Institute. Subject to the direc- 
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tion of the Board, he shall have immediate charge of the office and 
archives and other chattels of the Institute. 

The Editor of The Record, under the general supervision of the 
Board, shall have charge of all matters connected with editing and 
printing the Institute publications. There shall be a publication 
known as The Record, which shall contain only the proceedings of 
the meetings, original papers presented by Fellows and written by 
Fellows or Associates, and such discussions or other matters as may 
be expressly authorized by the Board of Governors. 

The Treasurer shall send out calls for annual dues and acknowl- 
edge receipt of same; pay all bills approved by the President for 
expenditures authorized by the Board of the Institute; keep a 
detailed account of all receipts and expenditures, and present an 
abstract of same at the annual meetings after it has been audited by 
a Committee of the Board. 

Art. IV. Dues.—Each Fellow shall pay fifteen dollars and each 
Contributing Member twenty-five dollars upon entrance and a like 
amount on the date of each annual meeting thereafter, except in the 
case of Fellows not residing on this continent who shall pay seven 
dollars and fifty cents annually at the time stated. Each Associate 
shall pay five dollars upon entrance and a like amount on the date 
of each annual meeting thereafter until five such payments in all 
shall have been made. Beginning with the sixth annual meeting 
after the admission of an Associate as such the dues of any Associate 
heretofore or hereafter admitted shall be the same as those of a 
Fellow and shall be payable at the times when dues of Fellows are 
payable. 

It shall be the duty of the Treasurer to notify by mail any 
Fellow, Associate, or Contributing Member whose dues may be six 
months in arrears, and to accompany such notice by a copy of this 
article. If such Fellow, Associate, or Contributing Member shall 
fail to pay such dues within three months from the time of mailing 
such notice, the Treasurer shall report the delinquent to the Board, 
by whom the name of such member shall be stricken from the rolls, 
and such member shall cease to be a Fellow, Associate, or Contribut- 
ing Member of the Institute. Such Member may, however, be re- 
instated by vote of the Board and upon payment of arrears of dues. 

And also except that any person who shall have attained the 
age of seventy years while a Fellow of the Institute, having been a 
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Fellow on the date of the first annual meeting or otherwise for a 
period of at least twenty years, shall enjoy all the privileges of 
membership without further payment of dues. 

Art. V. Designation by initials —Fellows of the Institute are 
authorized to append to their names the initials F.A.LA., and 
Associates are authorized to append to their names the initials 
AVACTXS 

Art. VI. Amendments.—Upon the written request of five Fel- 
lows of the Institute, the Secretary shall forthwith transmit by mail 
to the Fellows of the Institute any proposed amendment to the By- 
Laws, and such amendment shall become effective provided it shall 
receive the favorable vote of two-thirds of the Fellows present and 
voting at the duly called meeting of the Institute next succeeding 
the mailin of such noticeg by the Secretary, and held not less than 
thirty days after the mailing of such notice. 
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REQUIREMENTS for ADMISSION 


LO, THE 


AMERICAN INSTITUTE of ACTUARIES 


ASSOCIATESHIP 


Any person pursuing actuarial studies and looking forward to a 
future Fellowship may be nominated for Associateship by two 
Fellows of the Institute on a blank form that will be furnished by 
the Secretary on request. The nomination paper must state which 
parts of the examinations the candidate will write at the next ex- 
amination session and be mailed to the Secretary with the examina- 
tion fee not later than January 31 preceding the examination date. 
If the nomination is approved by the Board of Governors the candi- 
date will be notified of the place and time of examination. If not 
approved, the fee will be refunded. 

On passing one or more parts the candidate will be listed as a 
Student and his name continued on the list as long as he has at one 
of the last three examination sessions passed one or more parts. 

Upon passing the Associateship examinations the candidate 
subject to final approval by the Board will be enrolled as an Associ- 
ate of the Institute upon payment of dues for the current year 
provided he has reached the age of twenty-one years and has had 
such practical experience as in the judgment of the Board qualifies 
him for such enrolment. If at the time of passing the final examina- 
tions the candidate is less than twenty-one years of age he cannot 
be enrolled until attaining that age and until the Board of Governors 
has again approved his application. If on the date of passing the 
last of the Associateship examinations the candidate has not had 
such practical experience as in the judgment of the Board of Gover- 
nors qualifies him for enrolment he cannot be enrolled as an Associ- 
ate unless nor until he shall have completed such experience within 
three years and his application has again been approved by the 
Board of Governors. The experience usually required is at least one 
year of actuarial work of a kind to be approved by the Board. 
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FELLOWSHIP 


Any Associate may apply for Fellowship on a blank form that 
will be furnished by the Secretary. This application must state 
which parts of the Fellowship examinations the candidate will 
write at the next examination session and be mailed to the Secretary 
with the examination fee not later than January 31 preceding the 
examination date. Upon passing all of the Fellowship examinations 
the candidate may be admitted as a Fellow by final action of the 
Board and payment of the dues for the current year except that if 
less than twenty-five years of age such final action will not be taken 
until the candidate has attained that age. 


EXAMINATIONS 


Examinations are held unless otherwise ordered on the second 
Tuesday and the following Wednesday in April of each year at 
points within as convenient reach of the candidates as is possible. 
The schedule of examinations is as follows: 


Tuesday, AM. Parts 1 and 5 of the Associateship and 
Part 9 of the Fellowship. 

Tuesday, P.M. Parts 2 and 6 of the Associateship and 
Part 10 of the Fellowship. 

Wednesday, A.M. Parts 3 and 7 of the Associateship and 
Part 11 of the Fellowship. 

Wednesday, p.m. Parts 4 and 8 of the Associateship and 
Part 12 of the Fellowship. 


Candidates nominated for Associateship must designate in the 
nomination paper the parts they intend to write at the next exami- 
nation. Similarly Associates applying for Fellowship must designate 
in the application the parts they intend to write at the next exami- 
nation. At other times candidates desiring to write examination 
papers are required to file a written request with the Secretary not 
later than January 31 preceding the examination date, specifying 
by number the parts the candidate desires then to write, accom- 
panied by the examination fee. 

The several parts of the examination must be taken in sequence. 
No candidate may present himself for any part unless he has 
previously passed or is then presenting himself for all previous 
parts. For example, a candidate who passed Parts 1, 3, and 4 but 
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failed in Part 2 may sit at the next examination for Parts 2 and 5 
but not for 6 because of the conflict in time, and not for 7 because 
out of sequence. No candidate may take any part of the Fellowship 
examinations before he has passed all of the Associateship examina- 
tions. The Board has the right to deny the privilege of examination 
in its discretion to any one at any time. 


EXAMINATION FEES AND MEMBERSHIP DUES 


The examination fee required to accompany the nomination for 
Associateship, the application for Fellowship or an interim request 
for examination shall be $2 for each part but not less than a mini- 
mum fee of $5; thus, for one or two parts $5; for three parts $6 and 
for four parts $8. Examination fees will not be refunded as to any 
parts requested to which the candidate is admitted and duly 
notified of the place and date of examination unless a written request 
for refund is received by the Secretary on or before February 28 
_ preceding the examination date. 

The membership dues are, Fellows $15; Associates $5; payable 
on admission as such and a like amount at each annual meeting 
thereafter, except that beginning with the sixth annual meeting 
after the admission of an Associate as such the dues of any Associate 
then and thereafter shall be the same as those of a Fellow; provided, 
however, that for Fellows not residing on this Continent the dues 
shall be one-half of the amount otherwise payable. ; 
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Barter 
Part 2. 
Parte 


Parte. 


Bartees: 
Part 6. 


Part 7. 
Part 8, 


Part 9. 


Part 10. 


Part 11. 


S yillabus of Examinations [November 


SYLLABUS of EXAMINATIONS 


OF THE 
AMERICAN INSTITUTE of ACTUARIES 


SUBJECTS 


ASSOCIATESHIP 


Elementary Algebra 

Plane Geometry 

Plane Trigonometry 

Plane Analytical Geometry 

Advanced Algebra 

Probability 

Differential and Integral Calculus 

Finite Differences 

Statistics 

Compound Interest 

Accounting 

Life Contingencies Involving Single Life Functions Only 
Life Contingencies Involving Joint Life Functions 
Construction of Actuarial Tables 

Multiple Decrement Tables 

Disability and Accident Contingencies 

History of Life Insurance 


FELLOWSHIP 


Mortality and Disability Investigation 

Selection of Risks and Treatment of Substandard Risks 

Disability and Accident Contingencies. (Required only of can- 
didates that passed Part 8 prior to 1926) 

Gross Premiums 

Valuation of Liabilities 

Non-Forfeiture Values and Change or Reinstatement of Life 
Insurance Contracts 

Analysis and Distribution of Surplus 

Life Insurance Accounts 

Investments and Valuation of Assets 

Banking and Finance 
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Part 12. Life Insurance Law 
Preparation of Policy Forms 
Pension Funds 
General Topics of Actuarial Interest 


SCOPE OF EXAMINATIONS 
AND 
RECOMMENDED COURSE OF STUDY 


ASSOCIATESHIP 


PART I 
Elementary Algebra 
—Hall and Knight: Algebra for Colleges and Schools (also Answers, printed 
as a separate pamphlet), chaps. 1-35, and 37. 


Plane Geometry 
—Phillips and Fisher: Elements of Geometry, Books 1-3. 


PART 2 


Plane Trigonometry 
—Hall and Knight: Elementary Trigonometry, chaps. 1-16. 


Plane Analytical Geometry 
—Smith and Gale: New Analytic Geometry, chaps. 1-5. 


PART 3 


Advanced Algebra 
—Hall and Knight: Higher Algebra, chaps. 1-17, 21, and 29. 


Probability 
—Hall and Knight: Higher Algebra, chap. 32; Henry: Calculus and Proba- 
bility, chap. 21. 
Part 4 


Differential and Integral Calculus 

—Granville: Elements of the Differential and Integral Calculus, chaps. 1-6 
(to end of Sec. 65), 7, 8, 11, 13 (to end of Sec. 107), 15, 17, 18 (to end of Sec. 147), 
22, 24-27 (to end of Sec. 199), and 28 (to end of Sec. 210); Henry: Calculus and 


Probability, chaps. 1, 10-14, and 16-19. 


Finite Differences 

—Henry: Calculus and Probability, chaps. 2-9, 15, and 20; Rietz and 
others: Handbook of Mathematical Statistics, chap. 3 (omitting ‘““Graduation’”); 
J .I.A., L, 15-33 (D. C. Fraser: “Notes on Finite Differences’). 


Notre.—Where the Recommended Course of Study refers to papers, the 
discussions thereof are included. 
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Statistics 

Does not include graduation or curve fitting. 

—Yule: An Introduction to the Theory of Statistics, chaps. 6-17; Rietz and 
others: Handbook of Mathematical Statistics, chaps. 1, 2, 5 (omitting “Test of 
Goodness of Fit’’), 6 and 8-12; R.A.I.A., XIII, 214-250 (H. L. Rietz: ‘Certain 
Applications of Statistics’). 

PART 5 
Compound Interest 

—Rietz, Crathorne, and Rietz: Mathematics of Finance, chaps. 1-6; Tod- 

hunter: Institute of Actuaries’ Text-Book, Part I, chaps. 1-7 and to. 


Accounting 
—Bogle: Comprehensive Bookkeeping; Dickinson: Accounting Practice and 
Procedure, chaps. 1-8. 
Part 6 


Life Contingencies Involving Single Life Functions Only 

—Spurgeon: Life Contingencies, chaps. 1-4, 5 (omitting Arts. 24, 25), 6-9, 
1o (from Art. 16), rz (to Art. 13) and 12; Robertson and Ross: Actuarial 
Theory,* in Part II such sections of chaps. 1-16 and 18 as do not involve joint 
life functions, omitting Art. 29 and examples 24-26 of chap. 7; J.J.A., LIV, 
123-149 (P. H. McCormack: ‘‘Damaged Lives and Options’’). 


PART 7 


Life Contingencies Involving Joint Life Functions 

—Spurgeon: Life Contingencies, chaps. 13-19; Robertson and Ross: 
Actuarial Theory,* in Part II such sections of chaps. 1-16 and 18 as involve 
joint life functions. 

* Where Actuarial Theory in Part II refers to the ““Text-Book,” the Institute 
of Actuaries’ Text-Book, Part II, is meant; inasmuch as the latter has been 
replaced by Spurgeon: Life Contingencies, the references are to be ignored. 


Part 8 


Construction of Actuarial Tables 

—Todhunter: Institute of Actuaries’ Text-Book, Part I, chap. 8; Spurgeon: 
Life Contingencies, chap. 20. 
Multiple Decrement Tables 

—Spurgeon: Life Contingencies, chap. 21. 


Disability and Accident Contingencies 

Only such disability and accident benefits as are included in life 
insurance policies. 

—T.A.S.A., XXIV, x-xii (“Disability Symbols”); Hunter: Total Perma- 
nent Disability Benefits in Relation to Life Insurance, pp. 18-22 and 32-56; 
T.A.S.A., XII, 66-71 (“Hunter’s Disability Table’ +); XVII, 211, 212, and 
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214-240 (M. Davis: “Disability Benefits”); XXIV, 92, and 99-125 (E. H. 
Hezlett: “Disability Benefits’’). 

—For the theory of accident contingencies relating to benefits included in 
life insurance policies the published material is meager. Candidates should learn 
the practice of several companies in calculating double indemnity net premiums 
and reserves for individual policies on the common plans of insurance. Some 
help may be derived from T.A.S.A., XIX, 82, 83, and 85 (W. A. Hutcheson: 
“Double Indemnity”); R.A.J.A., VIII, 119 (A. W. Buttolph: “Death from 
Accident”); T.A.S.A., XXVI, 37-51 (A. Hunter: “The Accidental Death Fea- 
ture in Life Insurance Policies”). 

* } It is important to change the headings of this table as indicated in Hunter: 
Total Permanent Disability Benefits in Relation to Life Insurance, p. 36. 


History of Life Insurance 

—T.A.S.A., XXI, 331-364 (W. A. Hutcheson: “Evolution of Life In- 
surance”); Maclean: Life Insurance, pp. 342-367 (“Historical Development of 
Life Insurance in the United States”’). 


FELLOWSHIP 
Part 9 


Mortality and Disability Investigation 

The principles to be observed in the investigation of mortality and 
disability experience and in the compilation and graduation of tables 
derived therefrom; also the sources, methods, and characteristics of the 
principal investigations that have been made and of the corresponding 
tables. 

—MortTAtity. —INVESTIGATION OF EXPERIENCE AND COMPILATION OF 
Tastes: Murphy and Papps: Construction of Mortality Tables from the Records 
of Insured Lives; Wolfenden: Population Statistics and Their Compilation; 
J.I.A., XLVIII, 294-303 (G. King: “Abridged Mortality Table”); LIII, ro4- 
166 (G. King: “Short Method of Constructing Select Mortality Tables”). 

—GRADUATION: Rietz and others: Handbook of Mathemati- 
cal Statistics, pp. 58-70, 78-81, and 92-119; Hardy: The Theory of the Construc- 
tion of Tables of Mortality, etc ; Henderson: Graduation of Mortality and Other 
Tables; J.I.A., XXVI, 77-120 (T. B. Sprague: “Graphic Method of Adjusting 
Mortality Tables”); T.A.S.4A., XIV, 256-276 (J. B. Maclean: “Graduation by 
the Summation Method”); J.J.A., L, 251-259 (W. P. Elderton: “Graduation 
by Makeham’s Hypothesis”); 7.4.S.A., XXIV, 398-413 (F. B. Gerhard: 
“Makeham’s Formula by Graphic Method’’). 

—PRINCIPAL INVESTIGATIONS AND TaBLes: Moir: Sources 
and Characteristics of the Principal Mortality Tables; Medico-Actuarial Mortality 
Investigation, Vols. I-V; American-Canadian Mortality Investigation, 1900-1915, 
Vols. I and II; 7.A.S.A., XXI, 178-206 (V. Howell: “Two Graduations of 
American-Canadian Mortality Experience”); United States Life Tables, 1890, 
1901, 1910, and 1901-1910, pp. 17-21 and 203-239; T.A.S.A., XXIII, 269-273 


342 Syllabus of Examinations [November 


(“Review of U.S. Life Tables”); XXI, 157-177 (A. Hunter: “Mortality of 
American Annuitants”); J.J.A., LIV; 43-90 and 269-284 (W. P. Elderton and 
H. J. P. Oakley: “Mortality of British Offices’ Life Annuitants,” 1900-1920); 
LV, 144-159 (‘‘Mortality of British Government Life Annuitants,” 1900-1920) 
and 160-177 (D. C. Fraser: ‘“Notes on Recent Reports on the Mortality of 
Annuitants”); 7.A.S.A., XVIII, 311-338 (H. Moir: “Mortality Graphs’); 
XXIII, 408-434 (H. Moir: “Recent Mortality”); J.J.A., LVI, 199-202 (“Joint 
Mortality Investigations in America”); R.A.J.A., XIII, 348-353 (Discussion); 
Proceedings of the Seventh International Congress of Actuaries, Vol. I, 527-552 
(J. Burn and W. C. Sharman: “Changes in the Rates of Mortality amongst 
Assured Lives during the Past Century”); 7.4.S.A., XXII, 209-221 (J. B. 
Maclean: ‘Swedish Mortality Investigation”); XXI, 207-211 (S. A. Joffe: 
“‘Mortality Experience of Life Insurance Companies in Germany’) and 378- 
391 (W. A. Hutcheson: “Mortality Experience of Mutual Life”); XXIV, 53-91 
(M. Davis: ‘‘Mortality Experience of Equitable Life”); XXII, 466-482 (F. H. 
Johnston: “Convertible Term Business’); XXIV, 304-311 (P. C. H. Papps: 
‘Mortality Experience under Term Policies and under Policies Issued at Old 
Ages”) and 325-333 (E. B. Morris: ‘Comparison of Mortality Elements be- 
tween Group and Regular Life Insurance”); X XVI, 332-374 (E. E. Cammack: 
“Combined Group Mortality Investigation”); XIX, 53-59 (P. H. Evans: 
“Mortality by Order of Birth’); XX VI, 58-67 (C. D. Rutherford: “A Note on 
Mortality Variations”) and 37-51 (A. Hunter: ‘“The Accidental Death Feature 
in Life Insurance Policies’’). 

—Disasitity.—Hunter: Total Permanent Disability Benefits in Relation to 
Life Insurance, pp. 1-32; T.A.S.A., XII, 44-55 (A. Hunter: “Waiver of 
Premium on Permanent Disability”); XXII, 320-327 (W. A. Hutcheson: 
“Account of Friendly Societies”); XIX, 219-226 (A. Hunter: “Claims for Dis- 
ability Benefits”); XXII, 200-208 (J. S. Thompson: “Causes of Total and 
Permanent Disability”) and 442-465 (A. Hunter: ‘Claims for Permanent Total 
Disability”); XXIV, 92-99 (E. H. Hezlett: “Disability Benefits”); Watson: 
An Account of an Investigation of the Sickness and Mortality Experience of the 
I.0.0.F. Manchester Unity, 1893-1897, pp. 1-80; Report of Committee on Dis- 
ability Experience (May, 1926). 


Selection of Risks and Treatment of Substandard Risks 


—Blank Application and Medical Examiner’s Report of Several Com- 
panies; Maclean: Life Insurance, pp. 148-166 (“Selection”); T.F.A., VIII, 
103-162 (L. P. Orr: “Selection”); T.A.S.A., XII, 1-17 (A. Hunter: “Selection’’); 
XX, 273-332 (A. Hunter and Dr. O. H. Rogers: “Numerical Rating’’); XXIII, 
322-346 (R. D. Murphy: ‘‘Selection”’). 

—T.A.S.A., XVII, 281-289 (A. Hunter and Dr. O. H. Rogers: ‘Need of 
Standards for Border-Line Risks’’); Maclean: Life Insurance, pp. 167-182 
(“Substandard Risks”); 7.A.S.A., XVI, 64-82 (A. Hunter: “Underaverage 
Lives”); R.A.I.A., XI, 158-186 (F. B. Mead: ‘Substandard Insurance’’) and 
187-204 (A. Hunter: “Underaverage Business’’); X, 32-38 (A. Coburn: “Sub- 
standard Life Insurance”); T.A.S.A., XXIII, 114-160 (J. E. Hoskins: “In- 
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cidence of Substandard Mortality’); XXV, 11-28 (V. Howell: “Substandard 
Practice”); R.A.I.A., XIV, 42-67 (E. E. Cammack: “Substandard Business”). 

—T.A.S.A., XXI, 365-377 (A. Hunter: “Is the Average the Same as the 
Normal?”); XV, 62-76 (A. Hunter and Dr. O. H. Rogers: “Interpretation of 
Results of M. A. Investigation’’); XXI, 16-63 (A. Hunter and Dr. O. H. Rogers: 
“Occupation”); XX, 353-363 (Discussion of “Overweight”); XXII, 512-531 
(“Joint Committee Report on Height and Weight”) and 342-384 (A. Hunter 
and Dr. O. H. Rogers: “Ratings for Principal Impairments”); XX, 83-100 
(A. Hunter and Dr. O. H. Rogers: “Heart Murmurs”); XXII, 532-537 (“Joint 
Committee Report on Heart Murmur and Albuminuria”); XXV, 210-218 
(A. Hunter and Dr. O. H. Rogers: “Heart Impairments”); XXII, 538-540 
(“Joint Committee Report on Family History”); XXIII, 347-367 (A. Hunter 
and Dr. O. H. Rogers: “Inflammatory Rheumatism, Tuberculosis and Blood 
Spitting”); XXT, 151-156 (O. W. Perrin and Dr. H. Toulmin: ‘‘Asthma, Renal 
Colic and Pleurisy”) and 452-477 (J. D. Craig: “Colored Lives’’); R.A.I.A., 
XIV, 86-89 (W. F. Poorman: ‘Aviation Hazard”); T.A.S.A., XIX, 235-238 
(P. H. Evans: “Habits”); Blood Pressure (Report of Joint Committee, 1925); 
T.A.S.A., XXVI, 290-300 (A. Hunter and Dr. O. H. Rogers: “Albuminuria, 
Glycosuria”) and 301-318 (W. M. Strong and Dr. F.S. Weisse: “‘Overweight”’). 

—Maclean, Life Insurance, pp. 255-257 (‘Selection for Disability Bene- 
fits”); T.A.S.A., XIX, 226 and 227 (A. Hunter: “Selection for Disability 
Benefits”); XXIII, 394-305 (J. M. Laird: ‘Disability Underwriting’’); XVII, 
264-267 and 271-273 (W. J. Graham: “Selection for Group Insurance’’); 
XXII, 120-139 (D. E. Kilgour: ‘Insurance without Medical Examination’) and 
140-144 (A. Hunter: ‘‘Savings in Expense Compared with Expected Extra 
Mortality under Insurance without Medical Examination”); R.A.J.A., XIV, 
116-140 (Discussion of ‘‘Non-Medical Business”); T.A.S.A., XXVI, 273-289 
(V. R. Smith and Dr. H. C. Scadding: “Life Insurance without Medical Ex- 
amination in Canada”). 


Disability and Accident Contingencies 


Required only of candidates that passed Part 8 prior to 1926. 
—See Part 8. 
PART Io 
Gross Premiums 

Does not include substandard premiums. 

—Maclean: Life Insurance, pp. 80-86 (“Premiums”); Spurgeon: Life 
Contingencies, Arts. 24 and 25 of chap. 5; 7.F.A., II, 207-259 and 262-268 (H. 
Moir: “Office Premiums’); VII, 262-273 (W. Denham and C. K. Granger: 
“Office Premiums”); T.A.S.A., XX, 379-409 (E. E. Cammack: “Premiums 
for Non-Participating Life Insurances”); J.J.A., XLVIII, 45-64 (F. J. Cameron: 
“Office Premiums for Whole Life Non-Profit Assurances”); 7.A.S.A., XVI, 
272-278 (E. E. Rhodes: “Premium Loadings and Expense Limitations”); XX, 
23-71 (A. Hunter: “Should the American Men Mortality Table Be the Basis 
for Premiums and Reserves?”); X XI, 175-177 (A. Hunter: “Premiums on Basis 
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of New Annuity Rates”); XXII, 49-52 (J. D. Buchanan: “Industrial Premi- 
ums”); J.J.A., XXXVI, 51-81 (A. Hunter: “Effect of Using Lapse Element’’); 
Baldwin: New York Insurance Law Annotated 1925, §§ 97 (“Limitation of Ex- 
penses”) and 85 (‘‘Actual Premium Less than Net Premium’); insurance laws 
of Wisconsin, Sec. 1950m, n, 0, and p (“Limitation of Expense Provision in Pre- 
miums and of Expenses”). 


Valuation of Liabilities 


—Method of at least one company in determining each item of liability 
in the ‘“‘convention blank” annual statement; Maclean: Life Insurance, pp. 
225-227 (“Liabilities”); Wolfe: The Examination of Insurance Companies, 
chaps. ro, 11, 14, and 15; Spurgeon: Life Contingencies, chaps. 10 (to Art. 15) 
and 1r (from Art. 14); T.A.S.A., XXV, 219-245 (E. W. Marshall: ‘Office 
Methods of Obtaining Policy Reserve”); IX, 150-158 (H. Moir: “Group 
Valuation and Mortality Register’); XI, 144-162 (R. Henderson: ‘‘Valuation 
by Attained Age”); XXII, 43-47 (J. D. Buchanan: “Industrial Valuation’). 

—Maclean: Life Insurance, pp. 91-96 and 101-123 (“‘Reserves’’); J.I.A., 
XXXVII, 91-99 (W. A. Hutcheson: “American Valuation Tables”); T.A.S.A., 
X, 179-200 (H. Moir: “Valuation”); XXIV, 312-324 (R. B. Robbins: “Re- 
serve Standards for Life Insurance’’); XXI, 125-133 (A. A. Welch: ‘Preliminary 
Term Valuation”); T.F.A., VII, 103-126 (A. T. Maclean: “Valuation with 
Allowance for Initial Expense”); R.A.I.A., VIII, 22-25 (H. W. Buttolph: 
“Jndividual Reserves in Life Insurance”’); XIV, 281-293 (Discussion of Ameri- 
can Men Table as a Basis of Valuation). 

—Hunter: Total Permanent Disability Benefits in Relation to Life Insurance, 
pp. 57 and 58; 7.A.S.A., XXV, 80-94 (F. A. Shailer: “Approximate Methods of 
Valuation’’). 

—Baldwin: New York Insurance Law Annotated 1925, § 84 (“Valuation”). 


Non-Forfeiture Values and Change or Reinstatement of Life In- 
surance Contracts 


—Maclean: Life Insurance, pp. 126-136 (“Policy Provisions Relating to 
the Payment of Premiums’); R.A.J.A., XI (Part I), 12-38 (P. H. Evans: “Sur- 
render and Non-Forfeiture Values”); J.J.A., XXXV, 199-241 (F. W. Fulford: 
“Surrender Values”); XLVIII, 71-81 (F. J. Cameron: ‘Surrender Values for 
Whole Life Non-Profit Assurances”); L, 313 and 314 (A. Fraser: ‘Surrender 
Values of Altered-Class Policies”); 7.A.S.A., XIII, 259-272 (J. F. Little: 
“Modern Surrender Values”); R.A.I.A., VII, 87-98 (Discussion of “Surrender 
Values in Policies on Substandard Lives”); XIII, 251-282 (F. S. Withington: 
“Using Standard Values for Substandard Policies”); T.4.S.A., X, 608 (E. E. 
Rhodes: “Conclusions from Mutual Benefit Experience under Extended In- 
surance”); XXIV, 386-397 (W. P. Barber: “Automatic Premium Loans”); 
Baldwin: New York Insurance Law Annotated 1925, §§ 88 (‘Surrender Value of 
Lapsed or Forfeited Policies”) and 92 (‘‘No Forfeiture without Notice’). 

—T.F.A., Il, 259-262 (H. Moir: “Changes in Policies”); T.A.S.A., XI, 
465-496 (W. Young: “Alteration of Life Insurance Contracts’); XXIII, 204- 
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222 (J. S. Thompson: “Changes in Policy Contracts”); XXV, 253-271 (J. E. 
Hoskins: ‘Office Practice on Changes in Policy Form’). 

—Maclean: Life Insurance, pp. 136 and 137 (“Reinstatement”); T.A.S.A., 
XI, 296-303 (H. Moir: “Reinstatement of Policy on Impaired Risk”); XVI, 
284-296 (A. Hunter: “Reinstatement”); XVIII, 246-259 (R. D. Murphy: 
“Reinstatement”’). 


PART II 


Analysis and Distribution of Surplus 


—Maclean: Life Insurance, pp. 183-199 (“Dividends”); R.A.I.A., XI (Part 
I), 106-141 (J. C. Rietz: “Methods of Surplus Distribution’’); XII, 35-65 (A. Co- 
burn: “Distribution”’); T.A.S.A., XI, 49-54 (P. C. H. Papps: “Original Con- 
tribution Plan”); X, 200-223 (H. Moir: “Surplus Distribution’) and 359-361 
(Discussion); IX, 310-326 (R. W. Weeks: “Practical Rule for Calculating An- 
nual Dividends”); IX, 344-346 (M. M. Dawson: “A Distribution Formula”); 
J.I.A., XLIV, 415-452 (H. J. Rietschel: “Expenses”); LIII, 167-191 (C. H. 
Maltby: “Effect of Valuation Bases upon Surplus”); 7.4.S.A., XXIII, 83-113 
(J. S. Elston: ‘‘Expense Investigations’); XXIV, r4—52 (A. Hunter: “Methods 
of Distributing Annual Dividends”) and 291-298 (R. Henderson: “Equity in 
Surplus Distribution”); Baldwin: New York Insurance Law Annotated 1925, 
§§ 83 (“Distribution of Surplus to Policyholders’’) and 87 (‘Contingency Re- 
serve’). 

—T.A.S.A., XV, 40-48 (D. P. Fackler: “Annuities with Participation’) 
XVI, 279-283 (D. P. Fackler: “Annuities with Participation”); XV, 354-363 
(C. C. Ferguson: ‘Participating Annuities”’). 

—R.A.I.A., XIV, 21-28 (E. G. Fassel: “Excess Interest under Annuity- 
Certain’’). 


Life Insurance Accounts 


—Method of at least one company in determining each item of the “‘con- 
vention blank” annual statement with schedules; Maclean: Life Insurance, pp. 
218-235 (“Annual Statement”); T.A.S.A., XV, 328-353 (R. D. Murphy: “Life 
Insurance Bookkeeping and Annual Statements”); Glover and Wightman: Life 
Insurance Accounting; Wolfe: The Examination of Insurance Companies chaps. 
6-8, 16-18, and 20; Proceedings of the Insurance Institute of Toronto, 1922-1923, 
pp. 84-128 (W. G. Reburn: “Life Assurance Bookkeeping”); R.A.I.A., XIV, 
68-85 (V. Howell: ‘Financial Statements”); IV (Part II), 79-88 (Discussion 
of “The Policy Exhibit”); VI, 104 and 106-111 (Discussion of “Excess Credits 
over Reserve”); XIV, 146-159 (Discussion of ““New Gain and Loss Exhibit’); 
T.A.S.A., XX, ror-r11 (J. W. Tebbetts: “Gain and Loss on Annuity Business”’) 
and 112-133 (E. G. Fassel: “Formulae Used by Various Companies in Comput- 
ing Expected Mortality”); XXI, 134-150 (J. S. Elston: “Treatment of Disabil- 
ity Claim Transactions in the Annual Statistics”); Baldwin: New York Insur- 
ance Law Annotated 1925, §§ 44, 45, and 103 (“Reports”). 
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Investments and Valuation of Assets 


—Jordan: Investments, chaps. 1-19 and 21-27; Maclean: Life Insurance, 
pp. 200-217 (“Assets”); Baldwin: New York Insurance Law Annotated 1925, 
§§ 16-200 and roo (“Investments”); Wolfe: Examination of Insurance Com- 
panies, chaps. 2-5 and 9; 7.F.A., IX, 1-38 (R. Murrie: “Investments of In- 
surance Offices”); J.J.A., LVI, 121-152 (C. R. V. Coutts: “Life Assurance In- 
vestment Policy”); R.A.J.A., XII, 96-150 (A. T. Maclean: ‘Course of Rate of 
Interest”); 7.F.A., VII, 171-213 (H. Moir: “Amortization of Bonds and Valua- 
tion of Assets”); TA wS.A., XXI, 95-117 (J. B. Gibb: “A Method of Valuing 
Bonds of a Life Insurance Oienay), 


Banking and Finance 


—Shearman: Practical Economics; Holdsworth: Money and Banking 
(Fourth Edition), chaps. 1-22 (omitting Appendix); Dewing: Corporation 
Finance, chaps. 1-5, 14-19, and 23-26. 


PART 12 
Life Insurance Law 


—Maclean: Life Insurance, pp. 323-341 (“Legal Aspects of Life Insur- 
ance”); Corpus Juris, §§ 1-756 of article on “Insurance,” §§ 1-368 of article on 
‘Life Insurance,” §§ 1-54 of article on “Annuities,” §§ 204-211 of article 
on “Bankruptcy,” §§ 1-210 of article on “Accident Insurance” and § 195 of 
article on “Infants,” omitting footnotes and matter that does not apply to the 
business of fixed premium life insurance companies; T.A.S.A., XX VI, 375-442 
(W. M. Strong: “Disability Benefits—The Contract and the Courts’’); Legal 
Notes in last five volumes of T.A.S.A., noting that in some cases the decisions 
do not accord with generally accepted doctrines or the law in other jurisdictions. 

—Maclean: Life Insurance, pp. 307-322 (“Regulation and Taxation’’); 
Baldwin: New York Insurance Law Annotated 1925, §§$ 1-15, 21-260, 28-43, 
46-82, 86, 89-91, 94-964, 98, 99, IOTG, IoC, 101d, 102, 104, 106 and Appendix 
(Tax Law, §§ 187-197), omitting all matter that does not apply to the business 
of fixed premium life insurance companies; Regulations 65 Relating to the Income 
Tax under the Revenue Act of 1924, §§ 242-247 and Arts. 661-693. 

—At the option of the candidate, either: Matter relating to the business of 
fixed premium life insurance companies in the insurance laws of Illinois, 
Minnesota, and Ohio; or: Proceedings of the Insurance Institute of Toronto, 
1924-1925, pp. 185-210 (H. J. Sims: ‘The Uniform Life Insurance Act, 
Canada”), T.A.S.A., XXVI (Part I), ““Address of the President” (A. B. Wood: 
“Uniform Life Insurance Act’’), and matter relating to the business of fixed 
premium life insurance companies in the insurance laws of Ontario and the 
Dominion of Canada. 

In the case of New York, a thorough knowledge of the laws is re- 
quired, but for Illinois, Minnesota, and Ohio, or for Ontario and the 
Dominion of Canada, only a general knowledge is necessary. 


1926] Syllabus of Examinations BAT: 


Preparation of Policy Forms 

—Insurance and annuity policy forms on the principal plans of at least one 
company that incorporates disability and double indemnity benefits in life poli- 
cies, and the more important indorsements and riders used at issue or on sub- 
sequent change; Maclean: Life Insurance, pp. 124-147 (“Terms of the Policy”); 
R.A.I.A., X, 118-126 (Discussion of “Corporation and Partnership Insurance”); 
T.A.S.A., XII, 175-191 (H. Moir: “Liberality of Modern Policies”); XVIII, 
63-71 (O. W. Perrin: “On Modes of Settlement under Policy Provisions”) 
XVII, 263, 264, 267, and 268 (W. J. Graham: “Group Insurance”); XXII, 
52-56 (J. D. Buchanan: “Industrial Policy Contract”); Baldwin: New York 
Insurance Laws Annotated 1925, §§ 101, 101d and ror (“Standard Provisions”) . 


Pension Funds 


—T.F.A., IV, 195-228 (J. J. M’Lauchlan: ‘Fundamental Principles of 
Pension Funds”); J.J.A., XLV, 149-229 (H. W. Manly: “On Staff Pension 
Funds”); XXXIX, 129-206 (G. King: “On Staff Pension Funds’); 7.F.A., VII, 
215-258 (J. J. M’Lauchlan: ‘On the Construction of Salary Scales and the 
Valuation of Prospective Pensions’’); J.J.A., LI, 106-117 and 233-244 (W. J. H. 
Whittall: ‘Pension Problems in America’’); T.F.A., II, 307-342 (V. Marr: 
“‘Widows’ Funds”); J.J.A., LII, 1-37 (C. E. Howell: ‘‘Widows’ Funds”); 
R.A.I.A., UI, 33-52 (H. L. Rietz: “Status of Certain Current Pension Funds’’); 
VIII, 1-12 (H. L. Rietz: “Pensions for Public Employees”); X, 1-14 (H. L. 
Rietz: ‘Pensions for Insurance Company Employees”); T.A.S.A., XVI, 109- 
144 (D. A. Walker: ‘“‘A Staff Pension Fund”); XXI, 77-94 (J. B. Maclean: 
“Problems of Small Pension Funds’’); XV, 306-314 (M. M. Dawson: ‘‘Mortality 
and Remarriage Tables’); XXVI, 480-506 (R. A. Hohaus: “Reinsurance of 
Retirement Plans’). 


General Topics of Actuarial Interest 


—Riegel and Loman: Insurance Principles and Practices, chaps. 1-4 and 
10-23; Maclean: Life Insurance, pp. 1-31 (“Life Insurance Systems and Com- 
panies”) and 259-306 (“Group Insurance, Industrial Insurance and Internal 
Organization”); T.A.S.A., XXII, 317-339 (W. A. Hutcheson: “Review of Dis- 
ablement Insurance”); J.J.A., LIV, 150-203 (P. N. Harvey: ‘National Health 
Insurance’); T.A.S.A., XVII, 263-273 (W. J. Graham: “Group Insurance”’); 
XXIV, 168-219 (J. D. Craig: “Unemployment Insurance”); R.A.J.A., XII, 
1-34 (M. Gunn: “Unemployment Insurance’); 7.A.S.A., XXIII, 27-66 
(W. N. Bagley and J. M. Laird: “Life Reinsurance”) and 67-75 (M. W. Torrey: 
“Reinsurance”); XXII, 75-119 (A. A. Rydgren: ‘Value of Business Reinsured 
in Bulk”); XXV, 5-10 (A. Hunter: “Reinsurance and Transfer of Business 
in Foreign Countries”); XXII, 36-74 (J. D. Buchanan: “Industrial Life In- 
surance”), 385-417 (E. B. Morris: “Some New Problems Affecting Life In- 
surance”) and 13-35 (W. R. Halliday: “Problems of Smaller Companies’); 
R.A.1.A., XIII, 283-347 (M. A. Linton: “Returns under Agency Contracts”) ; 
current issues of two or three well-known insurance journals; latest volumes of 
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R.A.1.A., T.A.S.A., J.I.A., T.F.A., and such items of actuarial interest as may 
be found in the lastest volumes reporting the proceedings of the Association of 
Life Insurance Presidents, National Convention of Insurance Commissioners, 
and American Life Convention. 


PUBLICATIONS REFERRED TO IN THE RECOMMENDED 
COURSE OF STUDY 


ACTUARIAL JOURNALS 


R.A.I.A.—Record of the American Institute of Actuaries. 
T.A.S.A.—Transactions of the Actuarial Society of America. 
J .I.A.—Journal of the Institute of Actuaries. 
T.F.A.—Transactions of the Faculty of Actuaries. 


AUTHOR, TITLE, AND PUBLISHER OF TEXT-BOOKS 


Baldwin, W. E., New Vork Insurance Law Annotated 1925, Banks Law 
Publishing Co., New York. 

Bogle, A. M., Comprehensive Bookkeeping, The Macmillan Co., New York. 

Dewing, A. S., Corporation Finance, Ronald Press Co., New York. 

Dickinson, A. L., Accounting Practice and Procedure, Ronald Press Co., New 
York. 

Glover, J. W., and Wightman, E. C., Life Insurance Accounting, edwards 
Brothers, Ann Arbor, Mich. 

Granville, W. A., Elements of the Differential and Integral Calculus, Ginn and 
Co., Boston. 

Hall, H. S., and Knight, S. R., Algebra for Colleges and Schools (also Answers 
printed as a separate pamphlet), The Macmillan Co., New York; Ele- 
mentary Trigonometry, Macmillan and Co., London; Higher Algebra, 
Macmillan and Co., London. 

Hardy, G. F., The T eo of the Construction of Tables of M ae Hor (Ca se 0p 
Layton, onder 

Henderson, R., Graduation of Mortality and Other Tables (“Actuarial Studies 
No. 4”), Actuarial Society of America, New York. 

Henry, A., Calculus and Probability, C. & E. Layton, London. 

Holdsworth, J. T., Money and Banking (Fourth Edition), D. Appleton and Co., 
New York. 

Hunter, A., Total Permanent Disability Benefits in Relation to Life Insurance 
(“Actuarial Studies No. 5”), Actuarial Society of America, New York. 

Jordan, D. F., Investments, Prentice-Hall, Inc., New York. 

Maclean, J. B., Life Insurance, McGraw-Hill Book Co., New York. 

Moir, H., Sources and Characteristics of the Principal Mortality Tables (“Actuarial 
Studies No. 1”’), Actuarial Society of America, New York. 

Murphy, R. D., and Papps, P. C. H., Construction of Mortality Tables from the 
Records of Insured Lives (“Actuarial Studies No. 2”), Actuarial Society of 
America, New York. 

Phillips, A. W., and Fisher, I., Elements of Geometry, American Book Co., New 
York. 
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Riegel, R., and Loman, H. J., Insurance Principles and Practices, Prentice-Hall, 
Inc., New York. 

Rietz, H. L., and others, Handbook of Mathematical Statistics, Houghton Mifflin 
Co., Boston. 

Rietz, H. L., Crathorne, A. R., and Rietz, J. C., Mathematics of Finance, H. 
Holt and Co., New York. 

Robertson, W. A., and Ross, F. A., Actuarial Theory, The Spectator Co., New 
York. 

Shearman, H. P., Practical Economics, McGraw-Hill Book Co., New York. 

Smith, P. F., and Gale, A. S., New Analytic Geometry, Ginn and Co., Boston. 

Spurgeon, E. F., Life Contingencies, C. & E. Layton, London. 

Todhunter, R., Institute of Actuaries’ Text-Book, Part I, C. & E. Layton, London. 

Watson, A. W., An Account of an Investigation of the Sickness and Mortality 
Experience of the I.0.0.F. Manchester Unity, 1893-1897, 1.0.0.F. M.U., 
97 Grosvenor St., Manchester, England. 

Wolfe, S. H., The Examination of Insurance Companies, Insurance Press, New 
York. 

Wolfenden, H. H., Population Statistics and Their Compilation (“Actuarial 
Studies No. 3”’), Actuarial Society of America, New York. 

Yule, G. U., An Introduction to the Theory of Statistics, C. Griffin and Co., London. 


OTHER PUBLICATIONS 


American-Canadian Mortality Investigation, rtg00-1915 (in _two volumes), 
Actuarial Society of America, American Institute of Actuaries and National 
Convention of Insurance Commissioners. 

Blood Pressure (Report of Juint Committee, 1925), Acturial Society of America, 
New York, 

Corpus Juris. (This is a voluminous reference work that may be consulted in any 
modern law library.) 

Medico-Actuarial Mortality Investigation (in five volumes), Association of Life 
Insurance Medical Directors and Actuarial Society of America. 

Proceedings of the Insurance Institute of Toronto, Apply to C. E. Elvins, Imperial] 
Life Assurance Co., Toronto, Canada. 

Proceedings of the Seventh International Congress of Actuaries (in two volumes), 
Roe Loffzen—Huebner & Van Santen, Amsterdam. 

Regulations 65 Relating to the Income Tax Under the Revenue Act of 1924, Govern- 
ment Printing Office, Washington, D.C. 

Report of Committee on Disability Experience (May, 1926), Actuarial Society of 
America, New York. 

United States Life Tables, 1890, 1901, 1910 and rg01-1910, Government Print- 
ing Office, Washington. D.C. 

The insurance laws of Illinois, Minnesota, Ohio, and Wisconsin, or of Ontario 
and the Dominion of Canada, may generally be consulted in company 
libraries and may be obtained from the respective insurance departments. 
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AMERICAN INSTITUTE %& 
ACTUARIES 


OFFICERS 
Presiden tee sico:t aan Unie ata tate JOHN GOWANS PARKER 
Vices Presidente eek me sharers ee aes ROBERTSON G. HUNTER 
DECKELAR Ves an An ktereteae crit mike aha areas ELcGIN GEORGE FASSEL 
TPGASUTGMs nperi cee % aetna boner aeGuume dena ane Bert JAY STOOKEY 
Labvariann . toe cha te eee caine Epwin RICHMOND CARTER 
Editor of The Record 005 2609 ha ee: Henry HOLListeR JACKSON 


BOARD OF GOVERNORS 


SINCLAIR EDWARD ALLISON, Elected to June, 1928 
OswALp JAMES ARNOLD, Ex-President 

CHARLES Harrison BEcKeETT, Ex-President 
Henry Wricut Burroipy, Ex-President 

EDWIN RIcHMOND Carter, Librarian 

LAWRENCE MACLAGAN CATHLES, Ex-President 
ARTHUR CoBurn, Elected to June, 1928 

Percy H. Evans, Ex-President 

ELGIN GEorRGE FASSEL, Secretary 

GEORGE GRAHAM, Ex-President 

ROBERTSON G. HuNTER, Vice-President 

HeENry HOLLISTER JACKSON, Editor of The Record 
ERSTON LELAND MARSHALL, Elected to June, 1927 
REGINALD CAMPBELL McCaANKIE, Elected to June, 1929 
FRANKLIN BusH MEAD, Elected to June, 1927 
JosepH Howarp Nircutr, Ex-President 

Joun Gowans ParKER, President 

OLIVER WINFRED PERRIN, Elected to June, 1929 
Bert Jay Stookey, Treasurer 


1926] Committees aed 


COMMITTEES 


(Appointments expire at meeting of June, 1927, unless otherwise specified) 


MEMBERSHIP COMMITTEE 
JosrepH H. Nitcute, Chairman 
Pau V. MONTGOMERY J. CHARLES SEITZ 


EXAMINATION COMMITTEE 


(Appointments expire at completion of examinations of 1927) 


James S. Exston, Chairman 
REINHARD A. Howaus, Vice-Chairman 
Henry H. Jacxson, Vice-Chairman 


WENDELL P. COLER ARTHUR W. LARSEN 
ARTHUR J. C. HUENERGARD) . Ross E. Moyer 
WILBUR M. JOHNSON ELDER A. PORTER 
RALpH E. KENNON J. CHARLES RIETZ 


JOHN F. REILLY 


PROGRAM COMMITTEE 
REGINALD C. McCanxtg, Chairman 
ELcIN G. FASSEL A. J. McANDLEssS 
PRESS COMMITTEE 
ELDER A. PorTER, Chairman 
A. THomAs LEHMAN WILLIAM F, PooRMAN 
COMMITTEE ON REVIEWS 
ARTHUR W. LARSEN, Chairman 
Ear O, DUNLAP J. Cuartes RIETZ 
COMMITTEE ON STATUTORY VALUATION 
Percy H. Evans, Chairman 


OswALD J. ARNOLD Joun M. Larrp 
LAWRENCE M. CATHLES Henry Morr 
ROBERTSON G. HUNTER Epwarp B. Morris 


COMMITTEE ON SYLLABUS 
Ture CHAIRMAN OF THE EXAMINATION COMMITTEE, Chairman 
THE VICE-CHAIRMEN OF THE EXAMINATION COMMITTEE 
THE SECRETARY 
(All ex-officio) 


Bae Past Presidents and Schedule [November 


PAST PRESIDENTS 


Term of 
Office 
Loctos McA DAM cant err ee ete ace 1909-10 Died 1913 
Henry Waicur BUTTOLPR. bo. acateces anak IQIO-12 
OSWALD. AMES ARNOLD. 27.0. none tener 1912-14 
Josmpe HOWARD: NYICHIE As Gils sieeeeie es 7 1914-16 
ALBERT GARFIBED PORTCH: o\ercci alent. 1916-18 Died 1918 
CHARLES. HARRISON BECKETT... 0.4.0 0%.0 0 0 1918-20 
GEORGE GRAHAM T o.c.cc et eels ween seanias 1920-22 
LAWRENCE MC CATHLES ye. ar oo pear oe ee 1922-24 
PERCY EH. EVANS yo tecswos.e  biccntan > ates 1924-26 


SCHEDULE OF MEMBERSHIP—DECEMBER 831, 1926 


Particulars Fellows | Associates Species Total 
Membership—December 31, 1925..... 121 84 122 327 
Increase: 

Bysexaminationer reprise creer acts II TAU | steyeareteusre 25% 
By election: sss. oe eee I ii 5 13 
133 105 127 365 
Decrease: 
By death ina. ae eee ate oi pale Tig all otiaa.c tetsvats | Peerage I 
Bysotheriwithdrayalsanerem ecm steer e aeeenee I I 
Transfers from Associate to Fellow 
[IN GL MVNO 5 od oso sooocuvoodboosnen. Tipe |cenr eet II 
Membership—December 31, 1926......] 132 04 126 352 


* Includes transfers from Associate to Fellow. 
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LIST of MEMBERS and STUDENTS 
December 31, 1926 


(Key: { Charter Member at Organization in 1909; * Member by Examination) 


FELLOWS 


ADMITTED 
1915 ALLISON, SINCLAIR Epwarp, A.A.S., Actuary, Pan-American 


Life Ins. Co., New Orleans, La. 

1914 ALLSTROM, HENRY WILLARD, A.A.S., Secretary and Actuary, 
Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

1915 AMES, ERNEST Capron, A.B., LL.B., Vice-President and 
Actuary, Bankers Life Ins. Co. of Nebraska, Lincoln, Neb. 

{ Anperson, Lewis ALBERT, B.L., Madison, Wis. 

1921 ANGELL, CHARLES Hart, A.B., A.A.S., Third Vice-President 
and Actuary, Massachusetts Mutual Life Ins. Co., Spring- 
field, Mass. 

+ AppreBy, Troy Witson, A.M., President, The Ohio Na- 
tional Life Ins. Co., Cincinnati, Ohio. 

+ ARNOLD, OswaLtp JAmes, B.S., President, Northwestern 
National Life Ins. Co., Minneapolis, Minn. 

1924 *BABBITT, ALBERT E., A.M., nate Lamar Life Ins. Co., 
Jackson, Miss. 

1920 Bacrey, W. Netson, B.S., F.A.S., Assistant Actuary, The 
Travelers Ins. Co., Hod ‘Goan 

| Barnarp, WILLIAM ie a. 1402 Midland Ave., Syracuse, 
N.Y. 

{+ Barnett, SAMUEL, A.B., C.E., Insurance Lawyer and Con- 
sulting Actuary, 502 Forsyth Building, Atlanta, Ga. 

+ Brcxett, CHartes Harrison, A.B., Mem. A.M.S., Actu- 
ary, State Life Ins. Co., Indianapolis, Ind. 

1912 BOWERMAN, JuDAH Puri, Actuary, George Washington 
Life Ins. Co., Charleston, W.Va. 

1917 Buck, GrorcE Burton, LL.B., F.C.A.S., Consulting Actu- 
ary, 25 Spruce St., New York, N.Y. 
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ADMITTED 

1926 *BUDINGER, JosEpH Atoystus, F.A.S., Assistant Actuary, 
Franklin Life Ins. Co., Springfield, Ill. 

1913 Burton, RussELtt Conky, A.B., Secretary and Actuary, 
New World Life Ins. Co., Spokane, Wash. 

+ Burrorey, Henry Wricut, A.B., A.M., A.A.S., Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. 

1914 CAMERON, JOHN CAMPBELL, M.A., F.F.A., A.A.S., Vice- 
President and Actuary, Great Southern Life Ins. Co., 
Houston, Tex. 

1925 CAMMACK, EpmunpD Ernest, A.I.A., F.A.S., Vice-President 
and Actuary, Aetna Life Ins. Co., Hartford, Conn. 

} Camesett, Dr. Donatp Francis, A.M., Pu.D., Mem. 
A.M.S., Consulting Actuary, Suite 1832, 160 N. La Salle 
St., Chicago, Il. 

1920 CANN, FRANcIS Epcar, M.A., F.A.S., Vice-President and 
Secretary, Jefferson Standard Life Ins. Co., Greensboro, 
N.C. 

{ Carter, Epwin Ricumonp, Actuary, National Life Ins. Co. 
of the U.S.A., 20 S. La Salle St.,-Chicago, Ill. 

1913. CATHLES, LAWRENCE Mactacan, F.F.A., President, North 
American Reassurance Co., 250 Park Ave., New York, 
N.Y. 

1921 *CoaTEs, BARRETT NeEtson, B.S., A.A.S., F.C.A.S., Consult- 
ing Actuary, 354 Pine St., San Francisco, Cal. 

1920 CoBuRN, ARTHUR, F.A.S., A.LA., F.F.A., Vice-President, 
North American Reassurance Co., 250 Park Ave., New 
York, N.Y. 

1914 Corr, RAatpH Bottes, Actuary, Jefferson Standard Life Ins. 
Co., Greensboro, N.C. 

1926 *CoLeR, WENDELL Puituips, Actuary, The Maccabees, 5065 
Woodward Ave., Detroit, Mich. 

| Corpetr, Henry Ricumonp, B.Sc., Pu.M., Consulting 
Actuary, 175 West Jackson Blvd., Chicago, Ill. 

1918 Craic, James Douctas, F.A.S., F.C.A.S., Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York, N.Y. 

1918 CuRJEL, HARALD WorrutncTon, M.A., F.I.A., A.A.S., 
Actuary, Illinois Life Ins. Co., 1212 Lake Shore Drive, 
Chicago, Ill. 
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1926 *Davis, Matvin Epwarp, B.A., F.A.S., A.C.A.S., Metro- 
politan Life Ins. Co., 1 Madison Ave., New York, N.Y. 

} Draper, FrepErtck Apams, Actuary, National Life Asso- 

ciation, Des Moines, Iowa. 

tg1r Dunztap, EArt OcrrsBay, F.C.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
INGY. 

1924 *EHRENCLOU, OrvaR A., F.A.S., Actuary, Northern Life Ins. 
Co., Seattle, Wash. 

1918 “ELSTON, JAMES STRODE, A.B., F.A.S., F.C.A.S., A.A. SUISSE, 
Cor. Mem. A.A. Betc., Mem. A.M.S., Assistant Actuary, 
Life Dept., The Travelers Ins. Co., Hartford, Conn. 

1914 EpstEEN, SAUL Rosinson, B.S., Pu.D., F.C.A.S., 232 Cor- 
onado Bldg., Denver, Col. 

1919 EVANS, Percy H., Actuary, Northwestern Mutual Life Ins. 
Co., Milwaukee, Wis. 

‘1914 Farruie, JAMES, M.A., A.A.S., Vice-President and Actuary, 
Abraham Lincoln Life Ins. Co., Springfield, Ill. 

1922 *FAssEL, ELcin Grorce, A.LA., F.A.S., Assistant Actuary, 
Northwestern Mutual Life Ins. Co., Milwaukee, Wis. 

1919 FLANIGAN, JAMES EpwarbD, F.A.S., F.C.A.S., Agency Mana- 
ger, Bankers Life Co., 220 Broadway, New York, N.Y. 

1915 FOoONDILLER, RicHARD, LL.B., F.C.A.S., Consulting Actuary, 
Woodward, Fondiller and Ryan, 75 Fulton St., New York, 
N.Y. 

1917 GrBB, JAMES Burnett, F.F.A., A.LA., F.A.S., Actuary, 
Penn Mutual Life Ins. Co., Philadelphia, Pa. 

+ GLOVER, JAMES WATERMAN, Pu.D., Mem. A.M.LS., F.A.A.S., 
F.A.S.A., F.C.A.S., Professor of Mathematics and Insur- 
ance, University of Michigan, 3014 Angell Hall, Ann 
Arbor, Mich. 

1926 *Goop, ALEXANDER CALDWELL, 1416 Chemical Bldg., St. 
Louis, Mo. 

1926 *GOODRICH, CLARENCE ROBERTSON, Central States Life Ins. 
Co., St. Louis, Mo. 

+ Gov np, Witttam H., M.A.,A.LA., A.AS., F.C.A.S., 75 Ful- 
ton St., New York, N.Y. 

1913 GranAm, GrorcE, F.F.A., A.AS., A.LA., Vice-President, 
Central States Life Ins. Co., St. Louis, Mo. 
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1915 


1920 


1914 


1916 


1919 


1921 


Fellows [November 


GREENE, WINFIELD WARDWELL, Pu.B., F.C.A.S., Actuary 
and Comptroller, General Reinsurance Corporation, 80 
Maiden Lane, New York, N.Y. 

*GuNnN, Marcus, A.B., Actuary, Western States Life Ins. Co., 

San Francisco, Cal. 

Haicut, Frank J., 812 Hume Mansur Bldg., Indianapolis, 
Ind. 

Hann, ALFRED GILBERT, Actuary, Pacific Mutual Life Ins. 
Co., Los Angeles, Cal. 

Harvey, JULIAN CorNEILLE, LL.B., General Manager and 
Actuary, St. Louis Mutual Life Ins. Co., St. Louis, Mo. 
HemSING, FRANK C., A.A.S., Assistant Actuary, North- 

western Mutual Life Ins. Co., Milwaukee, Wis. 

*HERFURTH, Cart E., Secretary and Actuary, Montana Life 
Ins. Co., Helena, Mont. 

Hicpon, Joun E., A.B., 424 Argyle Bldg., Kansas City, Mo. 

*HOoHAUS, REINHARD ARTHUR, B.A., F.A.S., Assistant Actu- ~ 
ary, Metropolitan Life Ins. Co., 1 Madison Ave., New 
York Ney: 

Homans, I. Smiru, A.A.S., Vice-President and Actuary, 
Commonwealth Life Ins. Co., Louisville, Ky. 

Hope, Francis Morrat, F.F.A., A.LA., A.A.S., Actuary, 
Occidental Life Ins. Co., Los Angeles, Cal. 

HUENERGARD, ARTHUR JACOB ConrapD, B.A., F.A.S., As- 
sistant Actuary, Dominion Life Assurance Co., Waterloo, 
Ont., Canada. 

Hucues, Cuartes, A.A.S., F.C.A.S., Auditor and Actuary, 
New York State Insurance Dept., 165 Broadway, New 
York, N.Y. 

Hunter, ARTHUR, F.A.S., F.F.A., F.C.A.S. Cor. Mem. IA. 
Eng. and I.A. Fr., Third Vice-President and Chief Actu- 
ary, New York Life Ins. Co., 346 Broadway, New York, 
N.Y. 

Hunter, Ropertson G., F.A.S., A.I.A., Second Vice- 
President and Actuary, Equitable Life Ins. Co. of Iowa, 
Des Moines, Iowa. 

HutcHEson, WILLIAM ANDERSON, F.I.A., F.F.A., F.AS., 

Second Vice-President and Actuary, Mutual Life Ins. Co., 

34 Nassau St., New York, N.Y. 
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} Hype, Epwarp Wyttys, B.C.E., C.E. (Retired), Milford, 
Ohio. 

1925 *Jackson, Henry Hotuister, M.A., F.A.S., Associate Actu- 
ary, National Life Ins. Co., Montpelier, Vt. 

1925 “Jamison, (Miss) Dorotuy May, A.B., George Washington 
Life Ins. Co., Charleston, W.Va. 

1925 “JOHNSON, WILBUR Moors, A.M., Vice-President and Actu- 

ary, Royal Union Life Ins. Co., Des Moines, Iowa. 

1925 *“KENNON, RALPH EvuGENE, B.A., M.S., Mem. A.M.S., Ac- 
tuary, Iowa Insurance Dept., Des Moines, Iowa. 

1926 *KINEKE, FRANK D., F.A.S., Assistant Mathematician, 
Prudential Ins. Co., Newark, N.J. 

1916 KING, WALTER IRVING, A.B., F.A.S., F.C.A.S., Secretary 
Group Ins. Dept., Connecticut General Life Ins. Co., 
Hartford, Conn. 

1926 *Kocu, (Miss) Extorsz BENDER, A.B., Central States Life 
Ins. Co., St. Louis, Mo. 

1918 Larep, JoHn Metvin, B.A., A.LA., F.A.S., F.C.A.S., Secre- 
tary, Connecticut General Life Ins. Co., Hartford, Conn. 

1923 *LARSEN, ARTHUR WittiAM, M.A., A.A.S., Actuary, Volun- 
teer State Life Ins. Co., Chattanooga, Tenn. 

1926 *Lenman, A. Tuomas, A.M., Actuary, Standard Life Ins. 
Co., Pittsburgh, Pa. 

1924 Linton, Morris ALBERT, B.S., M.A., F.LA., F.A.S., Vice- 
President, Provident Mutual Life Ins. Co., Philadelphia, 
Pa. 

1924 Lirrte, JAmes Furrton, F.1L.A., F.A.S., F.C.A.S., Associate 
Actuary, Prudential Ins. Co. of America, Newark, N.]J. 

1919 MAcFARLANE, WILLIAM, F.F.A., F.A.S., Actuary, New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1921 MACLEAN, ALEXANDER T., F.F.A., F.A.S., Associate Actu- 
ary, Massachusetts Mutual Life Ins. Co., Springfield, Mass. 

1926 MArsHALL, EpwarD WAYNE, F.A.S., Associate Actuary, 
Provident Mutual Life Insurance Co., Philadelphia, Pa. 

1919 *MARSHALL, Erston LELAND, A.B., J.D., 919 Hubbell Bldg., 
Des Moines, Iowa. 

1926 *MartTIN, Lestiz Reynorps, F.A.S., Assistant Actuary, 
Connecticut Mutual Life Ins. Co., Hartford, Conn. 
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ADMITTED 


1924 
1926 
1923 
1916 


1924 


i 


1920 


1914 


1918 


1916 


Fellows [November 


*Marvin, Harry Cooper, A.M., Consulting Actuary, 2105 
N. Meridian St., Indianapolis, Ind. 

*McAnpLEss, A.J., B.A., Secretary, Lincoln National Life 

Ins. Co.,Fort Wayne, Ind. ° 

*McCANKIE, REGINALD CAMPBELL, F.A.S., Associate Actu- 

ary, Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. 

MclInrosu, James, F.F.A., A.A.S., Associate Actuary, The 

Minnesota Mutual Life Ins. Co., St. Paul, Minn. 

McKecuniz, JAMes Batpwi, M.A., F.LA., F.A.S., Gen- 
eral Manager, Manufacturers Life Ins. Co., Toronto, 
Canada. 

MEAD, FRANKLIN BusH, A.B., F.A.S., Vice-President, 
Lincoln National Life Ins. Co., Fort Wayne, Ind. 

Morr, Henry, F.F.A., F.I.A., F.A.S., President, United 
States Life Ins. Co., 105 Fifth Ave., New York, N.Y. 
MontTcoMEry, PAuL VAuGHAN, B.A., Vice-President and 

Actuary, Southland Life Ins. Co., Dallas, Tex. 

Morris, EpwArD Bontecou, Pu.B., F.A.S., F.C.A.S. Actu- 
ary, Life Dept., The Travelers Ins. Co., Hartford, Conn. 

Morris, Witt1am Oscar, Actuary, North American Life 
Ins. Co., North American Bldg., Chicago, Ill. 

*Moyer, Ross Emerson, A.B., A.A.S., Assistant Actuary, 
Columbian National Life Ins. Co., Boston, Mass. 

Napier, WILLIAM Ewart, Vice-President and Secretary, 
Scranton Life Ins. Co., Scranton, Pa. 

Nircuiz, JosepH Howarp, A.B., F.A.S., Consulting Actu- 
ary, 19 South La Salle St., Chicago, Ill. 

NUESKE, BERNHARD RoBert, Old Colony Life Ins. Co., 
Chicago, Ill. 

Orr, Rospert KELLy, F.C.A.S., Lansing, Mich. 

PARKER, JOHN Gowans, B.A., A.LA., F.A.S., Actuary, 
Imperial Life Assurance Co., Toronto, Canada. 

Pattison, GrorGE Benjamin, A.A.S., Secretary and Actu- 
ary, Peoria Life Ins. Co., Peoria, Ill. 

PERRIN, OLIVER WINFRED, M.A., F.A.S., Mem. A.M.S., 
Assistant Actuary, Penn Mutual Life Ins. Co., Phila- 
delphia, Pa. 

“PHELPS, SHAFFNER LEONARD, B.S., Secretary, Volunteer 

State Life Ins. Co., Chattanooga, Tenn. 
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1915 Puttirs, Tuomas AsuHtey, B.A., A.LA., A.A.S., Vice- 
President, Minnesota Mutual Life Ins. Co., St. Paul, Minn. 
1918 Prpr, SIDNEY HERBERT, F.A.S., A.I.A., Actuary, Temple 
Bldg., Toronto, Canada. 
1925 *POORMAN, WILLIAM FRANK, M.A., A.A.S., Actuary, Central 
Life Assurance Society, Des Moines, Iowa. 
1924 *PoRTER, ELDER ALEXANDER, A.B., F.A.S., M.A.M.S., Ac- 
tuary, The Indianapolis Life Ins. Co., Indianapolis, Ind. 
} Rerynotps, Josern B., President, Kansas City Life Ins. Co., | 
Kansas City, Mo. 
1920 RHODES, EDWARD EVERETT, F.A.S., Vice-President, Mutual 
Benefit Life Ins. Co., Newark, N.J. 
{ Retz, Proressor Henry Lewis, Pu.D., F.A.A.S., F.S.S., 
University of Iowa, Iowa City, Iowa. 
1916 *RreTz, J. CHARLES, A.B., Mem. A.M.S., Actuary, Midland 
Mutual Life Ins. Co., Columbus, Ohio. 
1910 Rocue, Joun Francis, F.A.S., Vice-President, Manhattan 
Life Ins. Co., 66 Broadway, New York, N.Y. 
1912 Rostincton, GeorceE, F.C.A., Vice-President, Occidental 
Life Ins. Co., Albuquerque, N.M. 
1916 SANDERS, GEORGE WHITE, A.B., F.A.S., Actuary, Michigan 
Mutual Life Ins. Co., Detroit, Mich. 
{ Serrrz, JAcop CHartes, A.B., Secretary and Actuary, Secu- 
rity Life Ins. Co. of America, 134 N. La Salle St., Chi- 
cago, Ill. 

I915 SIGTENHORST, ANDREW, Texas Life Ins. Co., Waco, Tex. 
1925 SmiTH, Victor Roy, M.A., A.ILA., A.A.S., Actuary, Con- 
federation Life Association, Toronto (2), Canada. 

1915 SPEERS, ALEXANDER ALBERT, A.B., F.A.S., Actuary, The 
Toledo Travelers Life Ins. Co., Toledo, Ohio. 

1915 STEIN, CALVERT FREDERICK, Secretary-Actuary, Life Dept., 
Provident Life and Accident Ins. Co., Chattanooga, Tenn. 

+ Srooxry, Bert Jay, Secretary, Illinois Life Ins. Co., 1212 

Lake Shore Drive, Chicago, Ill. 

1921 STRONG, WENDELL MELVILLE, B.A., M.A., Pu.D., LL.B., 
F.A.S., F.C.A.S., Associate Actuary, Mutual Life Ins. Co., 
34 Nassau St., New York, N.Y. 

1913. THoMSON, Gorpon Wirt1aM, F.F.A., A.LA., A.A.S., Vice- 
President, West Coast Life Ins. Co., 605 Market St., San 
Francisco, Cal. 
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ADMITTED 

1924 TorREY, Morris WHITTEMORE, F.A.S., Assistant Secretary, 
Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
NEY: 

+ Vat, CARLETON M., A.B., Room 1005, 110 South Dearborn 
St., Chicago, Ill. 

1916 WASHBURN, JAMES Herman, A.A.S., A.C.A.S., Consulting 
Actuary, 165 Broadway, New York, N.Y. 

1916 Watt, WittiAM Artuur, M.A., A.LA., F.A.S., Secretary 
and Actuary, Pilot Life Ins. Co., Greensboro, N.C. 

+ Wess, Ropert Monracver, Kansas City Life Ins. Co., 
Kansas City, Mo. 

1921 WetLcH, ArcHIBALD ASHLEY, A.B., A.M., F.A.S., President, 
Phoenix Mutual Life Ins. Co., Hartford, Conn. 

1916 WiILtraMs, FREDERICK ALFRED, F.A.S., A.LA., F.S.S., 
Manager and Actuary, ‘‘La Nacional” Compafia de 
Seguros sobre la Vida, S.A., Apartado 1420, Mexico City, 
Mexico. 

1923 *WILtiAMs, (Miss) HELEN Jackson, A.B., M.S., Bureau of 
Statistics and Research, 510 Electric Bldg., Cleveland, O. 

+ WITHINGTON, FREDERIC SCHERER, Actuary, Midland Life 
Ins. Co., Kansas City, Mo. 

1925 Woop, ARTHUR BARTON, B.A., F.LA., F.A.S., F.C.AS., 
Vice-President and Actuary, Sun Life Assurance Co. of 
Canada, Montreal, Canada. 

1924 Woop, WILLIAM ARCHIBALD Porter, B.A., A.LA., F.AS., 
Actuary, Canada Life Assurance Co., Toronto, Canada. 

1915 WoopWARD, JosEPH Hooker, Pu.B., F.AS., F.C.AS., 
Consulting Actuary, Woodward, Fondiller and Ryan, 75 
Fulton St., New York, N.Y. 

1925 Younc, WILLIAM, F.F.A., F.A.S., F.C.A.S., Actuary, New 
York Life Ins. Co., 346 Broadway, New York, N.Y. 


ASSOCIATES 
(Numerals indicate what parts of the Fellowship examinations have been passed.) 
ADMITTED 
1926 *ANDERSON, T. Loyat, B.S., Actuary, Illinois Insurance 
Dept., Springfield, Tl. 
1926 *ATRUBIN, Harry Morton, B.A., Dominion Life Assurance 
Co., Waterloo, Ont., Canada. 
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ADMITTED 

1926 *BATHO, ELcIn Rosertson, B.A., A.A.S., A.C.A.S., Bankers 
Life Co., Des Moines, Iowa. 

1915 *BEAcu, (Miss) Henricka Bryant, M.A., Assistant Secre- 
tary and Actuary, Provident Life Ins. Co., Bismarck, 
N.D. 

1913 BEECHER, BENJAMIN SANFORD, M.A., Vice-President, Na- 
tional Guardian Life Ins. Co., Madison, Wis. 

1925 *BreLL, Davip Wricut, B.A., Imperial Life Assurance Co., 
Toronto, Canada. 

1926 *BEVERIDGE, JAMES ROBERTSON, B.A., A.A.S., Manufacturers 
Life Ins. Co., Toronto, Canada. 

1923 BIRKENSHAW, JOHN Henry, B.A., F.A.S., Assistant Actu- 
ary, Confederation Life Association, Toronto, Canada. 

+ BrsHop, GEORGE WALTER, The Bankers Reserve Life Co., 

Omaha, Neb. 

1923 *ByorN, WALTER, B.S., A.A.S., Connecticut General Life Ins. 
Co., Hartford, Conn. (9-11) 

1915 *BOWERMAN, WALTER Grecory, A.M., F.A.S., New York 
Life Ins. Co., 346 Broadway, New York, N.Y. 

1922 *Boyp, Lorne Tuomas, B.A., Secretary and Actuary, Com- 
monwealth Life Ins. Co., Hamilton, Ont., Canada. (9, 10) 

t Bri stin, WILLIAM Epcar, Secretary, Federal Life Ins. Co., 

Chicago, IIl. 

1919 Brooks, CHARLES EDWARD, Pu.D., 613 Beavers Insurance 
Bldg., Madison, Wis. 

1921 Brown, Everett GARRABRANT, F.A.S., Actuary, South- 
western Life Ins. Co., Dallas, Tex. 

1917 Brown, (Mrs.) HELEN ExizaBetH, M.A., 702 S. Sixth St., 
Tronton, Ohio. 

1919 BRUNNQUELL, HetmurtsH G., A.C.A.S., Actuary, Wisconsin 
Insurance Dept., Madison, Wis. 

1g1r *BuUCKMAN, Haroip Hiss, Actuary, California State Life 
Ins. Co., Sacramento, Cal. 

1926 *BuCKNER, Davip Ernest, A.B., A.A.S., Assistant Actuary, 
Jefferson Standard Life Ins. Co., Greensboro, N.C. 

1914 BuRKART, CHARLES J., Kansas City Life Ins. Co., Kansas 
City, Mo. 

1919 *CLaRK, (Miss) Heten Lucy, A.B., Assistant Actuary, 
American Central Life Ins. Co., Indianapolis, Ind. (9, ro) 
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ADMITTED 


1926 

t 
1924 
1925 
1924 
1925 
1926 


IgI2 


*ConropD, STUART Futon, B.A., Great-West Life Assurance 
Co., Winnipeg, Man., Canada. 

CopELAND, JOHN ALEXANDER, A.B., F.C.A.S., Consulting 
Actuary, 1027 Candler Bldg., Atlanta, Ga. 

*Cross, CectL FRANK, A.B., Actuary, American Life Ins. Co., 
Detroit, Mich. (9, ro) 

*DANDY, JOHN Percy, B.A., A.A.S., Confederation Life 
Association, Toronto, Canada. (9, ro) 

*DuBUAR, CHARLES CARROLL, A.B., Assistant Actuary, New 
York Insurance Dept., Albany, N.Y. (9) 

*EASTLACK, ALLEN CaArison, A.M., Actuary, Gem City Life 
Ins. Co., Dayton, Ohio. (r0) 

*EVANS, JOHN Henry, Actuary, Ohio National Life Ins. Co., 
Cincinnati, Ohio. 

*FrTSCH, HARRY CHRISTIAN, A.B., A.A.S., Actuary and 
Assistant Secretary-Treasurer, Ohio State Life Ins. Co., 
Columbus, Ohio. 

*Foiz, CiirrorD H., A.B., Actuary, Public Savings Ins. Co., 
Indianapolis, Ind. 

GEDDES, GEORGE WILSON, F.A.S., Actuary, Ontario Equita- 
ble Life and Accident Ins. Co., Waterloo, Ont., Canada. 

GERHARD, FREDERICK BRwuCcE, B.S., F.A.S., Actuary, De- 
partment of Banking and Insurance, Trenton, N.J. 

Grimes, IrvIN Lorenzo, A.B., Actuary and Assistant Secre- 
tary, Mutual Trust Life Ins. Co., 77 W. Washington St., 
Chicago, Ill. 

GRISWOLD, ROBERT N., B.A., F.A.S., Actuary, Inter- 
Mountain Life Ins. Co., Salt Lake City, Utah. 

HALE, JoHN Stewart, B.A., Actuary, Northwestern Na- 
tional Life Ins. Co., Minneapolis, Minn. 

“HANNA, JOHN VeEsTAL, Actuary and Assistant Secretary, 
United Life and Accident Ins. Co., Concord, N.H. 

*HILLER, WILLIAM JoHN, A.B., Associate Actuary, Bankers 
Life of Nebraska, Lincoln, Neb. 

*Hipp, Grapy Hayne, A.B., Actuary, New York Insurance 
Dept., Albany, N.Y. 

HOLLENBERG, MAXIMILIAN RICHARD, F.A.S., Guardian Life 
Ins. Co., 50 Union Sq., New York, N.Y. 
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1925 HOWELL, VALENTINE, B.S. in Econ., F.A.S., Associate Actu- 
ary, Guardian Life Ins. Co., 50 Union Sq., New York, 
NeYs 

1926 *HurEHL, WALTER Harotp, B.A., Insurance Department, 
State of Indiana, Indianapolis, Ind. 

| Husxinson, Grorce Wirri1am H., Assistant Superintendent, 

Illinois Insurance Dept., Springfield, Il. 

1926 *IRWIN, Putte Cuase, B.S., Assistant Actuary, Equitable 

Life Ins. Co. of Iowa, Des Moines, Iowa. 

1924 *JENKINS, WILMER ATKINSON, A.A.S., A.M., L. A. Glover 
& Co., 2075. La Salle St., Chicago, Ill. 

1926 JoHNSON, Murat Louis, A.B., F.A.S., Assitant Actuary, 
Penn Mutual Life Ins. Co., Philadelphia, Pa. 

1918 JORDAN, F. Russett, B.A., A.A.S., Actuary, Franklin Life 
Ins. Co., Springfield, Ill. 

1925 “KALMBACH, LELAND JoHN, A.B., Lincoln National Life Ins. 
Co., Fort Wayne, Ind. (zo) ; 

1924 KATTELL, SHERMAN C., B.S., F.A.S., Actuary, Lincoln 
National Life Ins. Co., Fort Wayne, Ind. 

1925 *KENIGSON, GEORGE, A.B., A.A.S., Sun Life Ins. Co. of 
America, Baltimore, Md. 

1924 Lirucow, JAmMes Hecror, F.A.S., A.LA., Actuary, Manu- 
facturers Life Ins. Co., Toronto, Canada. 

1925 *MacKINNon, WiLL Donatp, B.S., Equitable Life Ins. Co. 
of Iowa, Des Moines, Iowa. (9, 70) 

1916 MayNarpD, JosEPpH Duryea, Assistant Actuary, North- 
western Mutual Life Ins. Co., Milwaukee, Wis. 

1923 McBripe, Wit1t14am Hucu, Actuary, National Life and 
Accident Ins. Co., Nashville, Tenn. 

1925 *McCiurc, D. Ratpu, Pu.B., Secretary and Treasurer, 
National Equity Life Ins. Co., Little Rock, Ark. (zo, 72) 

1922 McConacuy, CHarLes ALEXANDER, B.A., A.LA., F.AS., 
Actuary, Continental Life Ins. Co., St. Louis, Mo. 

1926 *MENGE, WALTER O., A.M., A.A.S.A., Actuary, Grange Life 
Ins. Co., Lansing, Mich. 

1921 *Mvyers, Greorce Ermer, A.A.S., Sun Life Assurance Co., 
Montreal, Canada. 

1923 *OaTES, Mertin, A.B., Actuary, American Life Reinsurance 
Co., Dallas, Tex. (9-71) 
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ADMITTED 


1922 
1925 
1925 
1918 
1924 
1920 
1920 


1926 


1922 


1916 


1914 
1916 
1926 


1924 


1916 


1925 


*Parpieck, (Miss) GERTRUDE LENoRE, A.B., Assistant Ac- 
tuary, State Life Ins. Co., Indianapolis, Ind. 

Prpor, ARTHUR, B.Sc. (London), F.I.A., A.A.S., Actuary, 
Continental Life Ins. Co., Toronto, Canada. 

Purtyies, JAMES THompson, B.A., F.A.S., New York Life 
Ins. Co., 346 Broadway, New York, N. Y. 

*POWELL, JOHN Mark, A.B., F.A.S., A.C.A.S., Actuary, 
Columbian National Life Ins. Co., Boston, Mass. (9, ro) 

*PRENTICE, GEORGE Taytor, B.A., A.A.S., Imperial Life 
Assurance Co., Toronto, Canada. (9, ro) 

ReicucoTt, Henry, Pu.B., A.A.S., Second Vice-President, 
Missouri State Life Ins. Co., St. Louis, Mo. 

*REILLY, Dr. JOHN FRANKLIN, A.M., Pu.D., 212 Physics 
Bldg., Iowa City, Iowa. 

*RICHTER, OTTO CLARENCE, B.A., A.C.A.S., American Tele- 
phone and Telegraph Co., 195 Broadway, New York, 
N.Y. 

*Rosppins, Dr. RatnarD Benton, A.M., Pu.D., A.A.S., 
A.C.A.S., Assistant Actuary, New York Insurance Dept., 
165 Broadway, New York, N.Y. 

*ROTHSCHILD, STANFORD Z., A.B., A.A.S., Third Vice- 
President and Actuary, Sun Life Ins. Co. of America, 
Baltimore, Md. 

*ScoTt, Martin R., Actuary, Reserve Loan Life Ins. Co., 
Indianapolis, Ind. 

SELLMAN, Henry G., A.B., Consulting Actuary, 700 Times 
Bldg., St. Louis, Mo. (ro-z2) 

*SHANNON, SIMON, M.A., A.A.S., Great-West Life Assurance 
Co., Winnipeg, Man., Canada. 

*SHEPHERD, Bruce Epwin, Pu.B., A.A.S., Chief Assistant 
Actuary, State Department of Banking and Insurance, 
Trenton, N.J. (9, 20) 

*SHEPHERD, CLINTON O:, F.A.S., Actuary, Missouri State 
Life Ins. Co., St. Louis, Mo. 

*SHUDDE, Louis Orro, B.A., M.A., Actuary and Assistant 
Secretary, San Jacinto Life Ins. Co., Beaumont, Tex. 
(9, 10) 
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192t SINCLAIR, Cort CLaupE, B.A., F.A.S., Assistant Actuary, 
Great-West Life Assurance Co., Winnipeg, Man., Canada. 

} Srtayman, Guy L., P.O. Box 86, Indianapolis, Ind. 

1926 STEVENS, LAWRENCE L., F.A.S., Penn Mutual Life Ins. Co., 
Philadelphia, Pa. 

1925 STOWE, Hupson J., B.A., F.A.S., Manufacturers Life Ins. 
Co., Toronto, Canada. (9-11) 

1913 STRUDELL, FRED Davin, Consulting Actuary, 722 Chestnut 
St., St. Louis, Mo. 

1915 *STURTEVANT, ROBERT Brown, A.B., Assistant Secretary, 
American Central Life Ins. Co., Indianapolis, Ind. 

1919 Suzuki, Tosurkazu, M.S., Actuary, First Mutual Life Ins. 
Co., Kyobashi, Tokio, Japan. 

1925 ‘THOMSON, JOHN WALTER, F.F.A., A.LA., F.S.S., Actuary, 
North American Reassurance Co., 250 Park Ave., New 
York, NY: 

1915 ‘TICKNER, VERNE L., Actuary and Agency Manager, United 
American Life Ins. Co., Jacksonville, Fla. 

Vait, RoGER SHERMAN, A.B., 110 South Dearborn St., 
Chicago, IIl. 

1925 *WALKER, (Miss) Marcaret, M.A., Lincoln National Life 
Ins. Co., Fort Wayne, Ind. 

1925 *WALTON, HAROLD GRAHAM, B.S., American Central Life 
Ins. Co., Indianapolis, Ind. 

1923 WARREN, Proressor Ltoyp ARTHUR HEBER, M.A., Pu.D., 
F.R.A.S., F.C.A.S., A.A.S., University of Manitoba, 
Winnipeg, Man., Canada. (9) 

1926 *WELIMAN, ALEX C., A.B., A.C.A.S., Actuary, Alabama 
National Life Ins. Co., Birmingham, Ala. 

1917 WERKENTHIN, BERNARD, Texas Insurance Dept. Austin, 
ex; 

+ Wiccrns, Horace ScovILLtE, 514-15 Bankers Life Bldg., 
Lincoln, Neb. 

1926 Wricut, Byron, F.A.S., North American Life Assurance 
Co., Toronto, Canada. 

1915 Yort, J. P., P.O. Box 1369, Washington, D.C. 

1926 *Younc, FLoyp EvceEng, A.B., A.C.A.S., Associate Actuary, 
Western Union Life, Spokane, Wash. 

1928 *YOuNG, JAY Rottin, A.A.S., Franklin Life Ins. Co. » pring: 
field, Ill. (zo) 
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CONTRIBUTING MEMBERS 


ABRAHAM LINCOLN Lire Ins. Co., Springfield Ill. 

ArETNA Lire Ins. Co., Hartford, Conn. 

AMERICAN CENTRAL Lire Ins. Co., Indianapolis, Ind. 

AMERICAN Lire Ins. Co., Denver, Colo. 

AMERICAN Lire Ins. Co., Detroit, Mich. 

AMERICAN LirE REINSURANCE Co., Dallas, Tex. 

AMERICAN NATIONAL Ins. Co., Galveston, Tex. 

AMICABLE Lire Ins. Co., Waco, Tex. 

Atiantic Lire Ins. Co., Richmond, Va. 

Bank Savincs Lire Ins. Co., Topeka, Kan. 

BANKERS LIFE Co., Des Moines, Iowa. 

BANKERS RESERVE LiFE Co., Omaha, Neb. 

BERKSHIRE LIFE Ins. Co., Pittsfield, Mass. 

CaNADA LirE ASSURANCE Co., Toronto, Canada. 

Capitot Lire Ins. Co., Denver, Colo. 

Crepar Rapips Lire Ins. Co., Cedar Rapids, Iowa. 

CENTRAL LirE ASSURANCE SOCIETY OF THE U.S., Des 
Moines, Iowa. 

CENTRAL Lire Ins. Co. or Ittinois, Chicago, IIl. 

CENTRAL STATES Lire Ins. Co., St. Louis, Mo. 

CLEVELAND LIFE Ins. Co., Cleveland, Ohio. 

Cotumsus Mourtvat Lire Ins. Co., Columbus, Ohio. 

CONFEDERATION Lire AssociATION, Toronto, Canada. 

ConNECTICUT GENERAL Lire Ins. Co., Hartford, Conn. 

Connecticut Mutvat Lire Ins. Co., Hartford, Conn. 

CONTINENTAL AMERICAN LiFe Ins. Co., Wilmington, Del. 

CONTINENTAL ASSURANCE Co., Chicago, Ill. 

ConTINENTAL Lire Ins. Co., St. Louis, Mo. 

Daxora Lire Ins. Co., Watertown, S.D. 

Dertroir Lire Ins. Co., Detroit, Mich. 

Dominion Lire AssuRANCE Co., Waterloo, Ont., Canada. 

ELKHOoRN Lire & Accipent Ins. Co., Norfolk, Neb. 

EqQuiraB_e Lire Ins. Co., Washington, D.C. 

EQUITABLE Lire Ins. Co. or Iowa, Des Moines, Iowa. 

EXcELsior Lire Ins. Co., Toronto, Canada. 

FARMERS & BANKERS Life Ins. Co., Wichita, Kan. 

Farmers Nationat Lire Ins. Co., Chicago, Il. 

FEDERAL Lire Ins. Co., Chicago, Ill. 
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tg2t Frperiry Murvat Lire Ins. Co., Philadelphia, Pa. 
1916 FRANKLIN Lire Ins. Co., Springfield, Il. 
1914 GEORGE WASHINGTON Lire Ins. Co., Charleston, W.Va. 
1923 GREAT NorTHERN Lie Ins. Co., Chicago, IIl. 
1916 GREAT SOUTHERN Lire Ins. Co., Houston, Tex. 
192t GREAT-West Lire AssuRANCE Co., Winnipeg, Man., 
Canada. 
1920 GUARANTY Lire Ins. Co., Davenport, Iowa. 
1921 GUARDIAN Lire Ins. Co. or America, New York, N.Y. 
} Ixtrois Lire Ins. Co., Chicago, Ill. 
1912 InprANaApPotis Lire Ins. Co., Indianapolis, Ind. 
{ INTERNATIONAL LiFe Ins. Co., St. Louis, Mo. — 
1923 INTERNATIONAL Lire & Trust Co., Moline, IIl. 
1922 ImpertAL Lire AssurANCE Co., Toronto, Canada. 
I9I5 JEFFERSON STANDARD Lire Ins. Co., Greensboro, N.C. 
1921 JouHN Hancock Muruat Lire Ins. Co., Boston, Mass. 
{+ Kansas Crry Lire Ins. Co., Kansas City, Mo. 
1913. LAFAveETTE Lire Ins. Co., LaFayette, Ind. 
1925 Liserty Lire Ins. Co., Topeka, Kan. 
{ Lrncotn Nationat Lire Ins. Co., Fort Wayne, Ind. 
1922 Lonpon Lire Ins. Co., London, Ont., Canada. 
1926 LovuiIstaNna STATE Lire Ins. Co., Shreveport, La. 
1923 MaAnuartAN Lire Ins. Co., New York, N.Y. 
1922 MAaAnuractureErs Lire Ins. Co., Toronto, Canada. 
1921 Maryzanp Lire Ins. Co., Baltimore, Md. 
1921 Massacuusetts Muruat Lire Ins. Co., Springfield, Mass. 
1920 Mercuants Lire Ins. Co., Des Moines, Iowa. 
1921 Metroporiran Lire Ins. Co., New York, N.Y. 
191s MicuicAN Muruat Lire Ins. Co., Detroit, Mich. 
1920 Mupranp Lire Ins. Co., Kansas City, Mo. 
191s Mrpranp Morvat Lire Ins. Co., Columbus, Ohio. 
1919 Minnesota Mutvat Lire Ins. Co., St. Paul, Minn. 
tg12_ Mrssourt State Lire Ins. Co., St. Louis, Mo. 
1925 Monarcu Lire AsSURANCE Co., Winnipeg, Man., Canada. 
1920 MonTAna Lire Ins. Co., Helena, Mont. 
1919 Muruat Benerit Lire Ins. Co., Newark, N.J. 
1926 Murua. Lire AssuRANCE Co. oF CanaDA, Waterloo, Ont., 
Canada. 
1926 Murtuat Lire Ins. Co. or New York, New York, N.Y. 
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1919 Muruat Trust Lire Ins. Co., Chicago, IIl. 

1919 Nationa Lire & Accent Ins. Co., Nashville, Tenn. 
1921 Nartionat Lire Ins. Co., Montpelier, Vt. 

+ Narionat Lire Ins. Co. oF THE U.S.A., Chicago, IIl. 
1923 Nationat GuarpIAN Lire Ins. Co., Madison, Wis. 
1921 New ENncLtAnD Morvat Lire Ins. Co., Boston, Mass. 
1925 Norru AmerIcAN Lire ASSURANCE Co., Toronto, Canada. 
1915 NortH AmericaN Lire Ins. Co., Chicago, Ill. 

1920 NorTHERN Lire Ins. Co., Seattle, Wash. 

1924 NortHern States Lire Ins. Co., Hammond, Ind. 

1915 NORTHWESTERN NATIONAL Lire Ins. Co., Minneapolis, 
Minn. 

1921 OcciwenTAL Lire Ins. Co., Los Angeles, Cal. 

1915 Onto Nationat Lire Ins. Co., Cincinnati, Ohio. 

1912 Onto State Lire Ins. Co., Columbus, Ohio. 

{+ Op Cotony Lire Ins. Co., Chicago, Ill. 

1915 Oxp Line Lire Ins. Co. or America, Milwaukee, Wis. 
1917 Paciric Murtuat Lire Ins. Co., Los Angeles, Cal. 
1916 PAN-AMERICAN LIFE Ins. Co., New Orleans, La. 
1923 PENN Murvat Lire Ins. Co., Philadelphia, Pa. 
1920 Proptes Lire Ins. Co., Frankfort, Ind. 
1915 Proptes Lire Ins. Co. or Itzinots, Chicago, IIl. 
1915 ProriA Lire Ins. Co., Peoria, Il. 
1921 PHILADELPHIA LiFe Ins. Co., Philadelphia, Pa. 
1921 PHOENIX Muruat Lire Ins. Co., Hartford, Conn. 
1921 PrRoviIDENT Murtvat Lire Ins. Co., Philadelphia, Pa. 
1921 PRUDENTIAL Ins. Co. or AmErRIcA, Newark, N.J. 
1913. PusBLic SAvinGs Ins. Co. or America, Indianapolis, Ind. 
1916 RecIsTEeR Lire Ins. Co., Davenport, Iowa. 
1920 REINSURANCE LIFE Co. or America, Des Moines, Iowa 
1915 RELIANCE Lire Ins. Co., Pittsburgh, Pa. 
{ Reserve Loan Lrre Ins. Co., Indianapolis, Ind. 
{+ Royat Union Lire Ins. Co., Des Moines, Iowa. 
1923 SAN JACINTO Lire Ins. Co., Beaumont, Tex. 
I9IO0_ SCRANTON Lire Ins. Co., Scranton, Pa. 

} Security Lire Ins. Co. or America, Chicago, III. 

1922 Security Muruat Lire Ins. Co., Binghamton, N.Y. 
1923 SHENANDOAH Lire Ins. Co., Roanoke, Va. 
1922 SOUTHERN SraTEs Lire Ins. Co., Atlanta, Ga. 
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1924 SOUTHERN UNIon Lire Ins. Co., Fort Worth, Tex. 
1912 SOUTHLAND Lire Ins. Co., Dallas, Tex. 
1916 SOUTHWESTERN Lire Ins. Co., Dallas, Tex. 
1926 SPRINGFIELD Lire Ins. Co., Springfield, IIl. 
{ Srate Lire Ins. Co., Indianapolis, Ind. 
1925 SUN Lire AssuRANCE Co. or CANADA, Montreal, Canada. 
1921 ‘TRAVELERS Ins. Co., Hartford, Conn. 
1921 Two Repustics Lire Ins. Co., El Paso, Tex. 
1921 UNION CENTRAL Lire Ins. Co., Cincinnati, Ohio. 
1920 West Coast Lire Ins. Co., San Francisco, Cal. . 
1912 WESTERN RESERVE LiFe Ins. Co., Muncie, Ind. 
tgt1r_ WESTERN StaTES Lire Ins. Co., San Francisco, Cal. 
1917 WESTERN UNION Lire Ins. Co., Spokane, Wash. 
1914 WISCONSIN Lire Ins. Co., Madison, Wis. 


DECEASED FELLOWS 


ADMITTED DIED 
1924 CLARENCE EDMUND CALE............ 1924 
‘th, CARROLL BOOTH CARR 065 ics cs Ames 191g 
+ Horron W. CocHNOWER............ 1913 
TOLAS ISAAC DAVENPORT fa ue dteicisie cine «ei 1916 
+ Joon Maynarp EMERY.............. 1919 
+ > VIRGIL, MORRISON ICIME 4, . 655200. 1918 
TOLOH es OUIS LINZMEVE Rae tariss anes vote knoe 1918 
Te CRUG eC ADAM pec mies cheddar eur = 1913 
qi PIVEAT.COPM MON PILI r. os 3.nhaer ees 1923 
1918 Percy CHARLES HERBERT PAPPS..... 1926 
191g ATBERT GARFIELD PORTCH. 322-3 .45+% 1918 
ij? sSHENRY SHERMAN: VAIL... fence). er 191g 
+ Grert ANDRIES VAN DER SLUIS...... 1917 
1913 HARRIS ELIAS VINEBERG............ 1920 
}  BENJAMINGA SWEISTEAD is 6 05 oz. 2% 0 IQIo 
{+ Pavut Livincston WOOLSTON........ 1924 
Tia WILEURaOr) WWNNew soni nsa es on wae 65,5 1913 


DECEASED ASSOCIATES 


ADMITTED DIED 
TNE TSUN EESOM ee ahi es Gas tits 3+ > 8 1912 
1919 ARTHUR ENOCH CLEMENT..........-- 1924 
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STUDENTS 


THOSE WHO HAVE PASSED ANY PART OF THE EXAMINATIONS DURING THE 
LAST THREE YEARS AND HAVE NOT BEEN ADMITTED 
AS ASSOCIATES 


(Italic numerals indicate what parts of the examinations have been passed; bold numerals 
indicate parts waived.) 


ABERNETHY, JOHN R., Jefferson Standard Life Ins. Co., Greensboro, N.C. (7-3) 

ABRAHAMSON, T’. ARNOLD, 699 Valour Road, Winnipeg, Man., Canada. (2) 

AMBLER, ARTHUR B., St. Louis Mutual Life Ins. Co., St. Louis, Mo. (7-3) 

AmERMAN, Guy H., 615 Church St., Ann Arbor, Mich. (1-4) 

Amoss, G. Bruce, Great-West Life Assurance Co., Winnipeg, Man., Canada. (4) 

AnpreEws, (Miss) Lucy R., Missouri State Life Ins. Co., St. Louis, Mo. (z, 2) 

ANGERER, JOHN W., Michigan Insurance Dept., Lansing, Mich. (1, 2-4, 6) 

areal Everett D., Provident Mutual Life Ins. Co., Philadelphia, Pa. 
(1-5 

ATWATER, RoBERT Burpick, Bankers Life Co., Des Moines, Iowa. (r, 2, 4) 

AuDEN, Marcus F., Confederation Life Association, Toronto, Canada. (1-4) 

Barnes, ORLIN M., Franklin Life Ins. Co., Springfield, Ill. (z, 2) 

BARTHEL, (Miss) CATHERINE E., Missouri State Life Ins. Co., St. Louis, Mo. (z) 

Batuo, M. Bruce W., 105 Gerard St., Winnipeg, Man., Canada. (z, 2) 

BELL, Wray M., Burwash Hall, Victoria College, Toronto, Canada. (z-4) 

BENNER, (Miss) Amy L., Peoria Life Ins. Co., Peoria, Ill. (7-5) 

Benson, CHASE H., Box 1459, Greensboro, N.C. (z, 2 

Birret, W. Haroxp, Peoria Life Ins. Co., Peoria, Ill. (z) 

BotssarpD, RicHarD, National Guardian Life Ins. Co., Madison, Wis. (1-4) 

BourscHEIvT, PAut F., Peoria Life Ins. Co., Peoria, Ill. (z, 2 

Bower, P. S., Great-West Life Assurance Co., Winnipeg, Man., Canada. (rz, 2) 

Bowes, GEorcE H., Great-West Life Assurance Co., Winnipeg, Man., Canada. 


i 

Brawana, Henry R., 707 S. McCullough Ave., Urbana, Ill. (z-7) 

BREITHAUPT, WALTER H., 172 Margaret Ave., Kitchener, Ont., Canada. (z) 

Bronson, DorRANCE C., 615 Monroe St., Ann Arbor, Mich. (z—4) 

ons eh as D., Jr., Jefferson Standard Life Ins. Co., Greensboro, N.C. 
4 

BUCKNELL, Eart F., The Maccabees, Detroit, Mich. (1-3) 

BURCHELL, JAMES R., Imperial Life Assurance Co., Toronto, Canada. (2) 

Burcar, Wit1iAM J., 54 Murray St., Toronto, Canada. (z—-4) 

ae ore ie CHRISTIANA E., 235 Eugene St., Norwood, Man., Canada. 
I, 2, 4 

CHEN, Ssu-TU, 303 W. 100 St., New York, N.Y. (2-4) 

Cratr, Josey J., Metropolitan Life Ins. Co., 1 Madison Ave., New York, N.Y. 
1-4 

Ciark, GILBERT C., Equitable Life Ins. Co., Washington, D.C. (z, 2) 

Ciemo, AMBROSE J., Montana Life Ins. Co., Helena, Mont. (z—4) 

Coates, CLARENCE S., 2019 Los Angeles Ave., Berkeley, Cal. (z-7) 

CoLEMAN, JoHN H., Lafayette Life Ins. Co., Lumberton, N.C. (z, 2) 

Cox, Lewis C., National Life & Accident Ins. Co., Nashville, Tenn. (1-4, 6) 

Craic, Crcit C., 701 S. Division St., Ann Arbor, Mich. (z-4) 

CRAIG, ee S., Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
INaYeu(2577)3 

Crippen, Lioyp K., Tuberculosis Hospital, 14th and Upshur Sts., N.W., Wash- 

ington, D.C. (1-6, 8) 

DANZINGER, LEO J., 24 Hart Ave., Winnipeg, Man., Canada. (1-3, 5) 

Davmson, Warp J., Iowa Insurance Dept., Des Moines, Iowa. (z-4) 

Decker, Myron F., 143 East 39th St., New York, N.Y. (z-4) 

DeELAnUNTY, GILBERT T., Peoria Life Ins. Co., Peoria, Ill. (z) 


1926] Students 371 


DomincuEz, Mario, 7a Dr. Velasco No. 195, Mexico City, Mexico. (z, 2) 
Doran, ALAN B., Home Life Ins. Co., 256 Broadway, New York, N.Y. (z-3) 
Dresin, Harry I., 228 S. Warren Ave., Big Rapids, Mich. (3) 

EASLEY, Knicut H., Amicable Life Ins. Co., Waco, Tex. (z, 2) 

Eve, Ceci F., West Coast Life Ins. Co., San Francisco, Cal. (1-5) 

ELANDER, ALBIN E., 2638 Garfield St., Lincoln, Neb. (2) 

Ettsworts, Leon W., Southwestern Life Ins. Co., Dallas, Tex. (z, 3) 

Erway, Ricwarp E., 439 S. Division St., Ann Arbor, Mich. (z) 

Estes, E. Forrest, Bankers Reserve Life Co., Omaha, Neb. (1-6) 

Farra, Epwarp L., Missouri State Life Ins. Co., St. Louis, Mo. (z, 2) 

FELDMAN, ISRAEL, 769 Magnus Ave., Winnipeg, Man., Canada. (z, 2) 

Fercuson, ARTHUR A., Western Union Life Ins. Co., Spokane, Wash. (z-4) 

FIsHER, (Miss) Giapys A., Kansas City Life Ins. Co., Kansas City, Mo. (z) 

tes Shee Irene E., Board of Pensions and Relief, 740 Rush St., Chicago, 
SOU (Gaee! 

nara J. Gorvon, Mutual Life Assurance Co., Waterloo, Ont., Canada. 

i 

FLETCHER, RoBerT V., 644 Gertrude Ave., Winnipeg, Man., Canada. (2) 

FREDERICK, Russet A., Franklin Life Ins. Co., Springfield, Ill. (z, 2) 

GLovER, Lynn A., 29 S. LaSalle St., Chicago, Ill. (7-5, 8) 

GRaAkseER, A. Oris, Ohio National Life Ins. Co., Cincinnati, Ohio. (z, 2, 4) 

GrassBy, GERALD M., 160 Yale Ave., Winnipeg, Man., Canada. (z, 2) 

GREEN, WALTER C., 354 Pine St., San Francisco, Cal. (1-5) 

HAcKING, FRANK, 320 Brooklyn St., Winnipeg, Man., Canada. (2) 

Hatz, Wrutiam D., National Bureau of Casualty and Surety Underwriters, 120 
West 42nd St., New York, N.Y. (z) 

Harper, Ruporru J., Guardian Life Ins. Co., 50 Union Sq., New York, N.Y. (z) 

HARTWELL, Maurice, care of The Maccabees, Detroit, Mich. (3) 

Hicpon, Joun C., Business Men’s Assurance Co., Kansas City, Mo. (z-3) 

Hiccinson, GEorcE W., Philadelphia Life Ins. Co., Philadelphia, Pa. (1, 2) 

Hitz1arp, W. L., Dominion Life Assurance Co., Waterloo, Ont., Canada. (7-4) 

Hocan, FRANK J., Lincoln National Life Ins. Co., Fort Wayne, Ind. (2-4) 

Hotties, Wm. Sr. G., Occidental Life Ins. Co., Los Angeles, Calif. (1-3) 

Homes, Benjamin T., Confederation Life Association, Toronto, Canada. (1-4) 

HotrzmMan, Epwarp, Pan-American Life Ins. Co., New Orleans, La. (1-5) 

Hownporp, Peter, 425 S. Division Ave., Ann Arbor, Mich. (z-4) 

Howarp, Witxir A. M., Confederation Life Association, Toronto, Canada. 


if 

Fy Beet northern Lilesine Co Seatle Wack(e, 2) 
Hurts, Grorcer, North American Life Ins. Co., Chicago, Il. (z) 
Jexet, Atrrep H., 517 S. Kirkwood Road, Kirkwood, Mo. (z-4) 
Jennincs, Wittt1am C., 226 S. Observatory, Ann Arbor, Mich. (2-4) 
JOHANSSEN, TRYGGVE, Jennestad, Norway. (z) ; 
Jounson, GEorcE F., Whitewood Banking Co., Whitewood, S.D. (z) 
Jounson, Herpert E., 5118 Huron St., Chicago, Ill. (1, 2, 3) 
Jones, (Miss) Otte H., Alamo Life Ins. Co., San Antonio, Texas. (z, 2) 
Jones, W. RALPH, 502 County Bldg., Chicago, Ill. (1-4) 
Kren, Earte L., Columbian National Life Ins. Co., Boston, Mass. (2, 4) 
Kerru, (Miss) MARGUERITE W., 707 Westgate Ave., St. Louis, Mo. (z, 2) 
KIrKPATRICK, CLAIR C., Iowa Insurance Dept., Des Moines, Iowa. (1-4) 
KvuBLEMEIER, CHARLES A., 1206 Fischer Ave., Detroit, Mich. (1-4) 
Larsen, Murray N., 140 Ethelbert St., Winnipeg, Man., Canada. (z-3) 
~ Lee, Frank H., The Maccabees, Detroit, Mich. (1-5) 
LEHANE, Lzo J., Univ. of Manitoba, Winnipeg, Man., Canada. (z-3) 
Lemon, Herscuet B., 111 E. Washington St., Ann Arbor, Mich. (z, 2, 4) 
Li, SHou-Kun, 1127 Church St., Ann Arbor, Mich. (2, 3) 
LiNvER, JosEPH, care of Woodward, Fondiller and Ryan, 75 Fulton St., New 

York, N.Y. (1-4, 5-7) 
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LirrLe, Joun E., The Maccabees, 5065 Woodward Ave., Detroit, Mich. (z-7) 

Lonc, Leon L., Bankers Life Co., Des Moines, Iowa. (1-4) ee 

LONGENECKER, JOSHUA VAN S., Farmers and Bankers Life Ins. Co., Wichita, 
Kans. (1-4, 6, 8) 

Louris, Pak Hm, 811 Catherine St., Ann Arbor, Mich. (3) 

Lyre, (Miss) ANNtE M., Cotton States Life Ins. Co., Nashville, Tenn. (z-6) 

Mactean, Nett B., Dept. of Mathematics & Astronomy, Univ. of Manitoba, 
Winnipeg, Man., Canada. (1-4) 

MACKENZIE, iiss) Ruts S., 408 Wellington Crescent, Winnipeg, Man., Can- 
ada. (1, 2 

Mansz, a A., Dominion Life Assurance Co., Waterloo, Ont., Canada. (z) 

Martin, Ronan J., 120 Rose St., Winnipeg, Man., Canada. (z, 4) 

MERKLE, JouN W., care of L. A. Glover & Co., 29 S. LaSalle St., Chicago, Ill. 
(1-3) 

ees Lrrot W., 109 N. Ingalls St., Ann Arbor, Mich. (1-3) 

MIcHENER, SAMUEL M., 580 E. Broad St., Columbus, Ohio. (1-7) 

Mus, J. L., Southern Union Life Ins. Co., Fort Worth, Tex. (1-4, 5) 

Mincxs, W. Watter, Equitable Life Assurance Society, 393 Seventh Ave., 
New York, N.Y. (1-4) 

Morse, JOHN J., Central States Life Ins. Co., St. Louis, Mo. (z, 2) 

Mort, A. B. C., Midland Life Ins. Co., Kansas City, Mo. (1-4, 6) 

Mort, Tuomas M., The Legal Reserve Ins. Co., Topeka, Kan. (7-5) 

Murpocu, JoHN M., 293 St. John’s Ave., Winnipeg, Man., Canada. (rz, 3) 

Myers, GLEN W., goo S. State St., Ann Arbor, Mich. (4) 

Myers, OwEN J., Occidental Life Ins. Co., Los Angeles, Calif. (z, 2, 4) 

NELSON, CarRoLt E., Missouri State Life Ins. Co., St. Louis, Mo. (1-6, 8) 

NicHotson, Eart H., Lincoln National Life Ins. Co., Fort Wayne, Ind. (1-3) 

Or torr, Conrap A., Univ. of Manitoba, Winnipeg, Man., Canada. (z) 

Paxkes, EUGENE, Guaranty Life Ins. Co., Davenport, Iowa. (1, 3, 4) 

PALL, GoRDON, 133 Hallett St., Winnipeg, Man., Canada. (1-7) 

Parks, GrorcE A., Bankers Life Co., Des Moines, Iowa. (1-4) 

PENDERGAST, (Miss) DELL, Missouri State Life Ins. Co., St. Louis, Mo. (z, 2) 

PERKINS, FREDERICK P., Aetna Life Ins. Co., Hartford, Conn. (z-4) 

PIERCE, RoLAND W., Philadelphia Life Ins. Co., Philadelphia, Pa. (z) 

Porter, RANDALL R., 819 Higley Bldg., Cedar Rapids, Iowa. (z) 

PRENNER, Myron R., North Dakota Insurance Dept., Bismarck, N.D. (1-4) 

sat ica F., Northwestern Nat. Life Ins. Co., Minneapolis, Minn. 
TORO 

PULLEN, J. GrtBEeRT, Bankers Life Company, Des Moines, Iowa. (2) 

RAIFORD, THEODORE E., 1512 Granger Ave., Ann Arbor, Mich. (1-4) 

REILLY, GEORGE E., Midland Mutual Life Ins. Co., Columbus, Ohio. (2-4) 

Roserts, Donatp A. H., Mutual Life Assurance Co. of Canada, Waterloo, 
Ont., Canada. (2) 

RuBEN, IsaporE, 1404 Bushwick Ave., Brooklyn, N.Y. (z-3) 

RuBy, Hartan H., Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. (z) 

ao ae oe Guardian Life Ins. Co., 50 Union Sq., New York, 

BYou(i—3 

SARASON, Harry M., Missouri State Life Ins. Co., St. Louis, Mo. (1-4) 

ScuILiic, (Miss) Eva M., North American Reassurance Co., 250 Park Ave., 
New York, N.Y. (2-4, 6) 

ScHiRM, Oscar G., Peoria Life Ins. Co., Peoria, Ill. (z, 2) 

SCHROEDER, GORDON D., Confederation Life Assoc., Toronto, Canada. (z) 

SHEPHERD, PEarce, North American Reassurance Co., 250 Park Ave., New 
York, N.Y. (1-7) 

SKELDING, GEorGE A., London Life Ins. Co., Bloor and Bathurst Sts., Toronto, 
Canada. (7-4) 

Smit, Lewis G., Confederation Life Assoc., Toronto, Canada. (1-7) 

StockinG, L. ALFRED, Equitable Life Ins. Co. of Iowa, Des Moines, Iowa. (z) 
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Tress, (Miss) EstHer O., 3507 Grand Boulevard, Chicago, Ill. (z) 

Tuck, Epwarp B., Mutual Life Assurance Co., Waterloo, Ont., Canada. (z-4) 

TuRNBULL, Davip Mcl., 178 Anderson Ave., Winnipeg, Man., Canada. (z, 2) 

TURNER, Paut A., Philadelphia Life Ins. Co., Philadelphia, Pa. (1-4) 

Twiss, JOHN F., 1020 Union St., Kingston, Ont., Canada. (1-4) 

UNGERLEIDER, ARTHUR L., Peoples Life Ins. Co., Frankfort, Ind. (2-4) 

UnswortH, Norman R., Confederation Life Assoc., Toronto, Canada. (z, 3) 

VAN FLEET, GEORGE, 420 Thompson St., Ann Arbor, Mich. (2, 3) 

VEATCH, VirGIL V., Merchants Life Ins. Co., Des Moines, Iowa. (3) 

VERNON, (Miss) Grace H., Illinois Life Ins. Co., 1212 Lake Shore Drive, 
Chicago, Ill. (2) 

VETTER, LESTER H., Minnesota Mutual Life Ins. Co., St. Paul, Minn. (z, 2) 

Wantercu, WitiAM L., Metropolitan Life Ins. Co., New York, N.Y. (z-4) 

WALLACE, WILLIAM, Carolina Life Ins. Co., Columbia, S.C. (1-5) 

Wauiterte, (Miss) RutH, 49190 McPherson St., St. Louis, Mo. (1-3) 

WHITBREAD, ROBERT B. T., 372 Ash St., Winnipeg, Man., Canada. (r, 2) 

Wi1xs, Ler, Acacia Mutual Life Assoc., Washington, D.C. (z, 2) 

WILson, es EvizABetH W., 1431 Meridian St., N.W., Washington, D.C. 
(1-6 

Woop, Dovctas, Missouri State Life Ins. Co., St. Louis, Mo. (1-4) 

Wootery, J. Myron, Inter Southern Life Ins. Co., Louisville, Ky. (z-6, 8) 

Yates, STANLEY D., Metropolitan Life Ins. Co., 1 Madison Ave., New York, 
INN (Ue, B}) 

Yupxorr, Harry, 627 Kenilworth Ave., Detroit, Mich. (2, 3) 
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